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General View of About One-half of the Present Quarry Workings at Thornton. 


Electricity in World’s Largest 
Crushing Plant 


Motor-Driven Machines Are Used Throughout, the Total 
Lighting and Power Load Being in Excess of 1,000 Kilowatts 
—Plant Has Capacity of 8,000 Cubic Yards Per Day 


LECTRICITY plays an important part in the 
E, operation of the rock-crushing and screening 
plant of the Brownell Improvement Company, 
t Thornton, IIl., 30 miles south of Chicago. The 
int’s capacity is about 8000 cubic yards per day and 
the largest of its kind in existence. The material 
nsists of a hard, fine-textured limestone, having no 
erburden, and which is quarried to a depth of about 
feet, from a pit about 2500 feet square. Trackage 
the pit extends completely around it, next to the 
ter rim, and also to a circular-shaped area in the 
enter which has not been quarried down to the level 
the rest of the pit. Close to the eastern border of 
the pit is a basin about 125 by 150 feet, which 20 to 
) years ago was excavated to a depth of 40 feet 
below what is now the main pit level; this basin is 
kept nearly filled with water, the sources of which are 
springs in the vicinity. Two centrifugal pumps, of 
2400-gallons and 2300-gallons capacity, respectively, 
each driven by a 75-horsepower motor, are stationed 
.t the brink of this basin to pump water to the con- 
censer in the power station, to the boiler room, and 
lor general purposes. 


The rock is broken in the pit by blasting with 
dynamite. Six-inch holes are driven vertically to a 
depth of 45 to 50 feet, by Loomis motor-driven drills, 
made by Loomis Machine Company, Tiffin, Ohio, 
eleven such drills being in use. Each drill is operated 
by an I1-horsepower motor, current for same being 
transmitted by duplex, covered wires from the gen- 
erating station. About roo such holes are driven, 18 
to 20 feet apart. A charge of dynamite is placed in 
the bottom of each hole, with cap adjusted and con- 
nection made to an electric wire; the hole is filled half 
way, and another dynamite charge is similarly placed 
about midway between the bottom and the surface. 
When all is in readiness, 100 holes are simultaneously 
shot off by electricity from an alternating current cir- 
cuit. The rock thus broken is loaded into Griffin 
Wheel Company 8-yard cars by Bucyrus 3%-yard 
steam shovels of which there are seven in the pit; the 
loaded cars are hauled by American Locomotive 
Works 30-ton steam locomotives to the east side of 
the pit, where inclined tracks run about 1oo feet, at 
a 40-degree angle, to the initial bins and crusher out- 
side the pit. Beginning with car-haulage up the in- 
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cline, all operations throughout the plant are by means 
of electric power. 
Power STATIONs. 


Power generation is centered in a boiler house and 
a steam-electric station. There are three 500-horse- 
power, coal-fired, Milne boilers. The generating sta- 
tion contains an Allis-Chalmers steam turbine, rated 
at 1500 horsepower, speed of 3600 revolutions per 
minute; this is direct-connected to a 1000-kilowatt, 
alternating-current generator, rated at 48o0-volts, 
3-phase, 60-cycles, 3600-revolutions per minute. Ac- 
cessory to this is a direct-connected exciter for start- 
ing. In addition to the main station is a small sub- 


station plant, adjoining the boiler house, where an 
Ideal compound, tandem engine drives a 125-kilovolt- 
ampere, three-phase, 60-cycle, 440-volt, alternating- 
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inch steel-stranded cable, attached to the hoist, runs 
up over the winding sheave in the tower, thence to 
the dump cars that operate on the incline. The hoist- 
ing operations are directed by two operators from 
two controlling stations in the double tower, each one 
by means of a drum-type controller made by Cutler- 
Hammer Manufacturing Company. With this equip- 
ment close to 1000 cars of rock per day are pulled out 
of the pit and dumped into the crusher bins. These 
hopper-shaped bins feed direct into a No. 24 Allis- 
Chalmers gyratory crusher, operated by a 200-horse- 
power motor, the power being transmitted by 12 
single-rope drives. The rock, after passing the big 
crusher, has a maximum size of about 5 inches. It 
is carried from the crusher pit by a pan-conveyor to 
the top of the main mill building, the conveyor being 
operated by a 200-horsepower motor. The conveyor 





Battery of No. 6 Motor-Driven Crushers With 30-Inch Conveyors in Foreground. 


current machine. Power from this generator is util- 
ized as reserve force, and for driving the 11 drill 
motors. Lighting service is supplied from a 19-kilo- 
watt, direct-current, 110-volt dynamo, driven by an 
alternating-current motor. The 11 circuits for drill 
operating are carried to the pit part way by under- 
ground conduits. 
CoARSE CRUSHING. 

The two inclined tracks, over which cars of ore 
are pulled out of the pit to the crushing plant, ter- 
minate in automatic dumping devices above the crush- 
er bins. The track terminals are supported by a 
double tower structure, containing two winding 
sheaves, one for each incline. Near the base of the 
tower structure are two small buildings, each con- 
taining an Allis-Chalmers winding hoist, operated by 
gear connections to a 100-horsepower motor. A 1%4- 


discharges upon a large grizzly. The fines passing 
the grizzly drop into a bin, and are carried thence by 
belt conveyor to revolving screens; the grizzly over- 
size rock is recrushed by four No. 7% Allis-Chalmers 
crushers, these being operated by two 100-horsepower 
motors through belt drives—one motor serving two 
crushers. 
FINE CRUSHING AND SCREENING. 


The crushed rock from the four No. 7% crushers 
is classified by two sets of revolving screens on the 
same floor, each set of two screens being run by a 
100-horsepower motor, belt-connected. The screen 
fines are re-classified in other finer screens, and the 
oversize drops into bins and is then recrushed. Sta- 
tioned upon a deck above the second floor are five 
100-horsepower motors, by which ten sets of rotary 
screens are operated through belt connections on this 
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Lower Section of the Allis-Chalmers No. 4 Gyratory Crusher. 


floor. The coarse or screen oversize from the ten 
screens passes by belt conveyor into bins, from which 
it is fed into eight Allis-Chalmers No. 4 crushers for 
further reduction, one 50-horsepower motor serving 
each two crushers in the battery of eight. The fines. 
or screen undersize, are further classified over ten 
shaking screens, all operated by the motors above 
mentioned. The crushed rock from the No. 4 crush- 
ers is screened and classified in the same manner. In 
the west end of the building are bins containing 
crushed rock from other crushing units. This is re- 
crushed by eight crushers, four on each side; there is 
one 75-horsepower motor for each two crushers, a 
No. 6 and a No. 4. The last crushing and final 
classification give coarse grades from 234-inch to 
\%-inch, and fines classified as to various meshes. The 


finished products are finally elevated and passed. 


through fine revolving and shaking screens, thence 
into the shipping bins. 

Current from the generator room is conducted to 
the four distribution panels in the mill through metal 
conduits. One panel serves the 100-horsepower mo- 
tors, and others in like manner serve motors of other 
rated capacities. There are 43 motor installations at 
the plant, of a combined capacity of 2453 horsepower. 
The power consumed amounts to 8500 kilowatt-hours 
per day, based on 10-hour service. The motors are 
all Allis-Chalmers installations, as are also all crush- 
ers, pan-conveyors and hoists. The large amount of 
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1000-Kilcwatt Turbogenerator at Brownell Company’s Plant. 
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belting supplied was partly by Revere Rubber Com- 
pany and partly by Republic Rubber Company; and 
the belt conveyors by Stephens-Adamson Manufac- 
turing Company, Aurora, IIl. 

A system devised by E. H. Miller, electrician for 
the company, automatically to count and record the 
number of cars hoisted from the pit, has proved effi- 
cient and satisfactory. The count is registered in the 
office by a Durant magnet, connected by wires to 
devices at the two hoists. 

The present plant was built in recent years but 
the quarry has been active over 30 years. The chief 
market for this crushed rock, for concrete construc- 
tion, is found in the city of Chicago. W. J. Black is 
general manager, J. G. Black being superintendent. 
Col. Jefferson Hodgkins is president of the company. 





Water Power in the French Alps. 


Prof. R. Blanchard, in a paper in the Annales de 
Geographie, takes stock of the present position in the 








Lower Part of One of the No. 7!/o Crushers Discharging 
Into Bin. 


development of water power in the French Alps. Be- 
tween 1903 and 1916 the total horsepower supplied by 
the waters of Haute-Savoie, Savoie, and Isere rose 
from 145,000 to 528,000. In Haute-Savoie the means 
of communication are difficult, and the power gen- 
erated is in great part transmitted to workshops out- 
side the mountains. In Savoie there are excellent 
means of communication, but local differences in the 
slope and form of the valleys result in irregular dis- 
tribution of the workshops, which tend to congregate 
in certain localities, such as the courses of the Arve 
and Bonnant near their junction. 

The interior valleys show the greatest advance of 
all—an increase of 74 per cent between 1910 and 1916 
—and use more than half the total horsepower gen- 
erated in the region. The Southern Alps suffer from 
deficiency and irregularity of water supply, and the 
absence of glaciation renders the forms of the valleys 
less favorable; but some progress has been made 
along the middle course of the Durance and in the 
Maritime Alps. 
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Iron Wire for Short High-Voltage Lines 


Economy Dictates Consideration of Iron Wire for Transmission 
Purposes—Characteristics of Iron Wire on Alternating-Current 
Lines—Suitability for Light Loads and Fairly Short Lines 


By W. T. RYAN 


Assistant Professor of Electrical Engineering, University of Minnesota. 


M AINLY as a consequence of war prices the 


initial investment required for copper conduct- 

ors has risen to a point where many operating 
companies have found it necessary to consider the use 
of iron wires for the transmission and distribution of 
electric power. A No. 6 B. & S. gauge copper wire is 
the smallest size that is ordinarily used on any trans- 
mission line for mechanical reasons. Three No. 6 
wires 10 miles long, at 40 cents a pound, will cost 
$5,028. Three No. 6 iron wires 10 miles long will 
cost less than $1,000. Forty kilowatts at 13,200 volts 
means less than two amperes in a three-phase line. If 
No. 6 copper wires are used, the loss will be approxi- 
mately 25 watts per mile of line or only 250 watts on 
a 10-mile line. The alternating-current resistance with 
two amperes at 60 cycles in No. 6 B. B. solid galvan- 
ized iron wire is about 12 ohms per mile. Even this 
high a resistance means a loss of less than 150 watts 
per mile or 1,500 watts on a 10-mile line. This is a 
line loss of only 3.75 per cent. 

The relative advantages, from the standpoint of 
economy, of iron and copper on alternating-current 
lines are difficult to determine because the alternating- 
current resistance of iron conductors varies widely 
with the current and with the grade and make-up of 
the wire. The alternating-current resistance of a con- 
ductor depends upon its magnetic properties, and as a 
general rule the better the iron the more the resistance 
will vary with the current density because of the 
higher magnetic permeability of the higher grade iron. 
The resistance of a No. 6 copper wire is almost ex- 
actly the same with one ampere of 60-cycle alternating 
current flowing through it as it is with 5 or 50 am- 
peres. The resistance as measured with direct current 
of a No. 6 E. B. B. solid iron wire is 8.0 ohms per 
mile. The resistance with 7 amperes 60-cycle current 
is 20 ohms, a rise of 150 per cent. For still larger 
currents the resistance falls off slightly. The direct- 
current resistance of No. 6 B. B. solid wire is 9.6 
ohms. The alternating-current resistance with 12 am- 
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Fig. 1.—Connections of Test Instruments and Diagram of 
Flandreau-Eltkton Test Line. 





peres 60-cycle current is 18.8 ohms, a rise of 96 per 
cent. The alternating-current resistance of a 5/16- 
inch, seven-stranded, galvanized steel cable is only 20 
per cent higher with 15 amperes 60-cycle current thar 
it is with direct current. 
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Fig. 2.—Constants Per Mile of No. 6 EBB Galvanized-Iron Wire 
for Flandreau-Elkton Line. 


The price of copper has now risen to’such a point 
that the economical advantages of iron wires for short 
high-voltage lines are receiving more careful consider- 
ation. Iron wire is, of course, much better from a 
mechanical standpoint but at a great disadvantage as 
regards conductivity and durability. The internal in- 
ductive reactance of iron wire is many times that of 
copper. This is not a serious consideration on very 
short lines. On lines that would be considered long 
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Fig. 3.—Diagrammatic Representation of a Transmission Line 
and of Line Relations When Charging Current 
Exceeds Load Current. 











September 22, 1917. 






for iron-wire lines and with higher voltages this factor 
may involve serious variations in the voltage. 

‘The results of tests of the electrical and magnetic 
properties of iron and steel wires are just beginning 
to be published. Some very excellent tests were made 
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Fig. 4.—Diagram of Line Relations When Load Current Exceeds 
Charging Current. 


last year by Charles E. Oakes and Winfield Eckley at 
Oregon Agricultural College, and a number of tests 
were made at the University of Minnesota by two of 
our post-graduate students, A. H. Abbott and R. I. 
Buiterworth. These included a test on the iron wire 
line between Flandreau and Elkton, South Dakota. 


TEST OF THE FLANDREAU-ELKTON TRANSMISSION 
LINE. 


The Dakota Light & Power Company has been 
building iron-wire transmission lines for the past two 
years, and its load over the Flandreau-Elkton line was 
about to be increased to a point where the company 


was doubtful if the iron-wire line would take care of 
it. At the request of Mr. Savage, treasurer of the 
company, Messrs. Abbott and Butterworth undertook 


to make impedance and line-loss tests of this No. 6 E. 
Is. |i. galvanized-iron wire, 13,200-volt line. 

‘ig. 1 shows the layout of the transmission line, 
an! also the diagram of connections for the test in- 
struments used. From a previous test of No. 6 E. B. 
6. iron wire, Messrs. Abbott and Butterworth were 
able to estimate with a fair degree of accuracy the 
quantities of current, voltage, and power they would 
have to measure on about five miles of the line, and 
hence they knew just what range of instruments would 
be required. The line was made clear at the far end, 
ani also clear from all the farmers who tapped off 
power from the line; then they short-circuited two of 
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Fig. 5.—Censtants Per Mile for No. 6 BWG Galvanized Iron EBB 
Wire. 60 Cycles. 60-Inch Spacing. 20° C. 
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the wires with a jumper about five miles out from the 
generating station, and ran single-phase current over 
these two wires. As they did not care to go higher 
than 3,000 volts, it was necessary to cut out the 2200- 
13,200-volt transformers at Flandreau. On account 
of the unequal spacing of the middle wire, they de- 
cided to use the two outside wires, with a spacing of 
84 inches, for this purpose. 

They carried out these tests on Sunday, May 6, 
1917, which was the only day of the week when the 
lime could be cut off. Sunday morning the power 
was shut off the line. A lineman at Elkton pulled out 
the disconnecting switches at that place and then fol- 
lowed up the line disconnecting all the farmers’ trans- 
formers between Elkton and Flandreau. At a point 
which they had previously agreed upon and measured 
as 5.275 miles from the generating station, the line- 
man put the jumper across the two outside wires and 
then the tests were started. 

Use was made of a separate bus, a 2300-volt gen- 
erator, and a 120-volt exciter, placing the instruments 
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Fig. 6.—Constants Per Mile for No. 6 BWG Galvanized tron EBB 
Wire. 100 Cycles. 60-Inch Spacing. 20° C. 


between the switchboard and the line. They first sent 
direct current from the exciter out over the line and 
measured the direct-current resistance. The resist- 
ance of this 5.275 miles of line, or 10.55 miles of wire, 
checked very closely with resistance taken from stand- 
ard wire tables. 

They next put the alternating-current generator on 
the line and obtained the range of voltage from 200 to 
2800 by changing the field of the generator. In order 
to get voltages lower than 200, the 115-volt lighting 
circuit with inserted resistance was put on the line 
and through the instruments, so that it was possible 
to get very accurate readings for values of current as 
low as 0.2 ampere. 

As a result of the information obtained, the Dakota 
Light & Power Company determined that its line 
was not equal to the load that was about to be put 
on it. The company decided to raise its transmission 
voltage and also to restring the line, using a stranded 
cable made up of three No. 1o B. B. galvanized iron 
wires. 

In the test data the frequency was 61 cycles and 
the spacing 84 inches. In order to get this informa- 
tion to compare with other tests made by the experi- 













menters, they decided to change the figures to corre- 
spond to 60 cycles and 60-inch spacing. When the line 
is transposed the spacing of the wires will be nearly 60 
inches. This means a slight change in the internal and 
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Fiy. 7.—Constants Per Mile for No. 6 BWG Galvanized Iron EBB 
Wire. 25 Cycles. 60-inch Spacing. 0° C. 







external reactance and also a slight change in the 
impedance and voltage. The constants per mile were 
then calculated from these corrected readings. Curves 
of the constants per mile for these corrected condi- 
tions are plotted in Fig. 2, the temperature being taken 
as 20 degrees centigrade. 










EFFECT OF IRON AND COPPER ON LINE-VOLTAGE 
CHARACTERISTICS. 






The line-voltage characteristics are considerably af- 
fected by the use of iron wires instead of copper. The 
curves show what the internal reactance is at various 
current values. The internal reactance of copper is 
practically zero. The external reactance is practically 
the same for iron as for copper wires. The inductive 
reactance of a line using iron or steel wire will be 
much higher, often 10 times as much as for copper 
wire. This means a large decrease in voltage along 
the line if the load is heavy and the power-factor 
low. On the other hand, if the voltage is high and 
the line comparatively long there will be considerable 
charging or capacity current involved which may cause 
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the current to lead the electromotive force on small 
loads by a sufficiently large angle to cause the voltage 
to rise at various points out on the line. 

Ordinarily in making line-voltage calculations for 
short high-voltage lines the effect of capacity is ne- 
glected, since the regulation obtained by neglecting 
capacity effects checks within commercial limits with 
that obtained by accounting for the capacity efféct. 
This method applied to iron wire lines may give re- 
sults which are entirely wrong. 

We will consider briefly how electrostatic capacity 
affects the voltage regulation. An arrangement of two 
wires separated by insulating material forms a con- 
denser. The nearer the wires and the longer the line, 
the greater will be the capacity. In the case of over- 
head conductors running parallel to each other for 
several miles, the electrostatic capacity becomes a 
matter of much importance. The capacity is distrib- 
uted over the whole length of the line. For short 
high-voltage lines it is accurate enough for practical 
solutions to assume one-half the total capacity concen- 
trated at the far end of the line. The following form- 
ula may be used for calculating the capacity of over- 
head lines: 

C = 0.0388/logd/R (1) 
where 
C = capacity in microfarads between one conduc- 
tor and neutral, 
d = spacing between wires in inches, and 
R=-radius of wire in inches. 

The charging current in amperes can be calculated 

by the formula: 
I, = 2xf CLE /1,000,000 (2) 
1 = length of line in miles, 
f = frequency in cycles per second, 
E = line to neutral voltage, that is, the line volt- 
age divided by 1.73 on a three-phase line. 

A phenomenon often observed on iron wire lines 
is that the voltage at the receiving end of the line 
may be higher than the voltage at the generator when 
the load is so small that the charging current is large 
compared to the load current. 

The diagrams in Fig. 3 show why this is true. In 
these diagrams, F, is the generating voltage, E is the 
receiving voltage, J is the load current, /, the gen- 
erator current, and /, the charging current. 

If the load is large and the load current is large 
compared to the charging current, the effect of capac- 
ity may be to make the generator current smaller than 
the load current and therefore make the /*R losses 
smaller than they would be if the line were without 
capacity. The voltage regulation, however, wil! be 
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bad because the reactive drop will have a greater ef- 
fect, especially if the power-factor is low. 

The diagram in Fig. 4 shows the effect of capacity 
on a heavily loaded line with a power-factor less than 
unity. The difference between the generator voltage 
and the receiver voltage may be much greater than it 
would be on a copper-wire line having, the same re- 
sistance because /,X, the reactive drop, is much great- 
er for iron wire. On the other hand, this same /,X 
raises the voltage on off-peak loads. 


The inductance per mile of line is given by the 
following formula: 
LT =0.0805 y + 0.741 log d/R (3) 


y 


. == inductance in millihenrys per mile, 
'— distance between wires in inches, 
— radius of wire in inches. 
= permeability of the material used as a con- 
ductor. 


KiInps OF IRON WIRE To SELECT FROM. 


T 


In selecting iron wire for transmission purposes a 
wide variety is available to choose from. The wire 
selected should have low resistance, low first cost, and 
low internal reactance. What is known as E. B. B. 
solid wire has low resistance for small currents, but 
the resistance and internal reactance rises very rapidly 
as the current increases, and soon becomes higher than 
for 3. B. or even ordinary steel wire. For example, 
with a 60-cycle current of 8 amperes the resistance of 
a No. 6 E. B. B. solid iron wire is 20 ohms or 2.5 
times as much as the direct-current resistance of the 
same wire. This means large /*R losses and a large 
reactive drop. The resistance of an E. B. B. wire 
made up of three strands of No. 10 B. W. G. galvan- 
ized iron wire, and with 8 amperes of 60-cycle current 
is 9.0 ohms, whereas the direct-current resistance is 
only 6 ohms. 

A conductor made up of three strands of No. 10 
B. \V. G. galvanized iron B. B. wire has a direct- 
current resistance of 7 ohms per mile, and this at 8 
amperes of 60-cycle current rises to 9.1 ohms as 
compared to 9.6 for the E. B. B. This is an increase 
of only 30 per cent. A wire made up of seven strands 
of No. 12 B. W. G. E. B. B. wires has a direct- 
current resistance of 4.3 ohms and with 8 amperes 60- 
cycle current the resistance is 5 ohms, or an increase 
of only 16 per cent. 
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The alternating-current resistance of the E. B. B. 
wire rises so rapidly with the current that it soon 
becomes greater than that of even the steel wire. The 
cost of a B. B. wire having the same direct-current 
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Siemens- Martin Steel Cable. 60 Cycles. 30-Inch Spacing. 13° C. 


resistance as an E. B. B. wire is almost exactly the 
same, whereas the cost of B. B. wire as compared to 
steel having the same direct-current resistance favors 
the B. B. If very much alternating current is to be 
carried, B. B. or steel wire is much better than E. B. 
B. There is very little choice between B. B. and steel, 
since on off-peak loads B. B. is slightly better. Solid 
iron wire should never be used except on small ex- 
tensions and where the current will never exceed two 
amperes. A three-strand or a seven-strand wire 
should be used for higher current values. 

For example, suppose we take a line 10 miles long 
with a 50-kilowatt load over a three-phase, 60-cycle, 
11,000-volt line. A seven-stranded conductor made 
up of ordinary steel wire and having an area of 25,000 
circular mils would be suitable. The resistance per 
inile at full load is 18 ohms, the voltage drop about 
g per cent and the weight of the conductor 10,400 
pounds. The cost at 7% cents per pound would be 
$780. If copper conductors were used No. 6 wire 
would be used since smaller wires would be too weak 
mechanically. The weight of the conductors would 


# § 


240 
220 


__ Permeability-Volts 
ses288 8 & BB 
Ohms 


3 


1 4. o it 2@ 8B # 
’ Amperes 


Fig. 12.—Constants Per Mile for No. 6 BWG Galvanized Iron BB 


Wire. 60 Cycles. 30-Inch Spacing. 20° C. 






















wo 3.0 


280 | 4 
260} 5 
240) 


229 4 he 


| 
209) 0 














190; 3-+— 

| ue 
16 $= 
ia 
= 40)? + 
31 
100! $ | 
604 - 
603 
40| 2 


+ 


20 


'e 





Amperes 
Fig. 13.—Constants Per Mile for Three Strands No. 10 BWG 
Galvanized tron EBB Wire. 60 Cycles. 60-inch Spacing. 20° C. 





be 12,570 pounds and the cost at 40 cents a pound, 
$5028, as compared to $780 for iron wires. If the 
voltage regulation is to be 9 per cent, 500 kilowatts 
could be carried on the No. 6 copper wire line. Steel 
or iron wires for 500 kilowatts and 9 per cent regula- 
tion would cost nearly twice as much as the copper 
wires and would call for heavier poles, crossarms, etc. 


TRON WrirE WortTH CONSIDERING EVEN IN NORMAL 
TIMES. 


The ratio between the price of copper and iron is 
about the same in times of high prices as when prices 
are low, therefore the reasons advanced for using iron 
wire in special instances are not a direct result of 
war prices. Iron conductors were used quite exten- 
sively in Germany long before the war began, and are 
being introduced in America now largely because cen- 
tral stations are forced to be more economical and 
because they cannot make both ends meet if they put 
up a transmission line that will carry 500 kilowatts 
economically when there is only 100 kilowatts in sight 
for several years. 

If it costs, say, three-fourths cent per kilowatt- 
hour to put energy on the switchboard, and with a 
load-factor of, say, 20 per cent, a 30-mile, three-phase, 
iron wire line at 23,000 volts will show a saving for 
loads of about 200 kilowatts or less. For larger loads 
copper wire will be more economical. With a line 
current of one ampere there is a very large saving 
effected by using iron wire. - With two amperes the 
saving is a little smaller, etc., until with about five 
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Fig. 16.—Constants Per Mile for Seven Strands No. 12 BWG 
Galvanized tron EBB Wire. 60 Cycles. 60-inch Spacing. 20° C. 
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Galvanized Iron BB Wire. 60 Cycles. 25-inch Spacing. 20° Cc, 








amperes in the line there is no choice between copper 
and iron. For large current values copper costs less. 
Each case will have to be solved on its own merits, but 
in general it is safe to say that iron wires are worth 
careful consideration on short high-voltage lines where 
the current is less than five amperes. 

It is interesting to study the effect of kind and size 
of wire, spacing, frequency and temperature upon the 
characteristics of iron conductors. For this purpose 
there are reproduced in Figs. 5 to 16 curves of the 
constants per mile of different iron wires under dif- 
ferent conditions. These were given in the theses re- 
ferred to. Figs. 5, 6, 7, 9, II, 13, 15 and 16 were 
given in the report by Abbott and Butterworth, while 
Figs. 8, 10, 12 and 14 were reported by Oakes and 
Eckley. These curves show very effectively the wide 
variation caused by change of any of these conditions 
and emphasize the importance of considering every 
detail before deciding on use of iron wires for trans- 
mission purposes. In spite of this, as already pointed 
out in the foregoing, iron wires deserve careful con- 
sideration where energy is to be distributed in rela- 
tively small amounts over comparatively short lines, 
such as would serve farmers or other rural customers. 


. Public Service Company Increases Wages.— [he 
Public Service Railway Company, Newark, N. J., has 
increased the wages of employees from 25 to 28 cents 
an hour, with maximum raised from 32 to 34 cents 
an hour. The new schedule will be formally placed in 
operation on October 1. 
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Better Practice in Operation of Stokers 


and Boilers Needed 


Greater Fuel Economy Can be Obtained by the 
Establishment of Improved Methods of Operation— 


Problem 


By JOSEPH 


THORITIES have asserted that out of the 
A production of 600,000,000 tons of coal in the 

* United States in 1916, twenty-five per cent was 
wasicd, amounting to $500,000,000 a year. It is 
quite surprising to find that the coal-consuming public 
does not dispute the statement. 

lt is, therefore, evident that there is an immediate 
task before us, and those whose daily duties take 
them: into this problem should co-operate to the fullest 
extcut in eliminating this waste and obtaining the 
end desired. 

Conservation of fuel, at this time, becomes very 
necessary. There is no. question but that difficulties 
will be encountered in transportation, labor, etc., in 
the »roduction of coal, and this is all the more reason 
why a strong movement should be inaugurated to stop 
the waste in its utilization. 

‘here are many ways to attack this problem, but 
one plan stands out above all others—and that is the 
establishment of a better practice in the operation of 
fuel burning equipment. 

\Vhat is needed is a strong movement towards 
bettering conditions and building up a higher standard 
of intelligence in boiler-room operation. It requires 
men of intelligence and good judgment to supervise 
fuel economy, and the end desired will never be at- 
tained as long as we hold the old idea that the requi- 
sites of good firing are brawn and a strong back. 

This movement, without question, would have the 
support of all engineers who are daily active in this 
work, but what is required is the support of the 


executives, some of whom (and perhaps unconscious- 
ly) set the standard of intelligence in the boiler room, 
and, in a number of cases, this is done without full 


knowledge and facts of the economic necessity of 
boiler-room operators. 

\fechanical stoker equipment is not, and never 
can be, a substitute for intelligence and good judg- 
ment, and there are just as good reasons for intelli- 
gence in handling stoker-fired plants as in hand- 
fired plants. 

Just at this time, although it might sound radical, 
it would not be far away from good economical judg- 
ment to recommend the placing of technically-trained 
men in every reasonably sized boiler room in this 
country, charging them with the responsibility of elim- 
inating the waste of fuel. It is not at all advocated 
that men be replaced, but rather the building up of 
men to a higher degree of intelligence in the problem 
of fel combustion. 

If all those interested would support a movement 
of this kind, it would be a speedy solution of one of 
the hig fuel wastes in boiler plants. 


ENGINEERING ProGREss IN Fuet CoMBUSTION. 


There is no question but that engineering progress 
has heen made in the past few years, along certain 


is One for Central-Station Managers 


G. WORKER 


defined lines, in the method of utilizing fuel, but when 
they tell us that hundreds of millions of tons of coal 
are being wasted every year, this surely is a strong 
motive for impelling this question of fuel economy. 

The Government has published a vast amount oi 
information through the Bureau of Mines, Depart- 
ment of the Interior, regarding the utilization of fuels. 
It has also investigated and made known more 
efficient methods to be used. If those data were 
applied to specific cases, there is no question but what 
a lot of good would be done, and better economy ob- 
tained in the average plant. 

Large central stations are going through elaborate 
processes to determine the most economic way to 
burn fuel and the best methods for economic opera- 
tion. On account of the typical power-station load, 
and the desirability of carrying peaks by merely raising 
the steaming capacity of boilers in service, old equip- 
ment is being replaced, in many cases, by more modern 
equipment. 

A few years ago, a large plant in Chicago was 
using seven and a half pounds of coal per kilowatt- 
hour, and, at present, it is using two and seven- 
tenths pounds of coal per kilowatt-hour, with the 
same kind of fuel. In fourteen years this engineering 
progress in turbine, boiler and stoker equipment and 
methods of operation, has been equivalent to a saving, 
in one year, of approximately two and_ one-half 
million tons, or 58,000 carloads, of coal. 


WorkK oF COMBUSTION ENGINEERS. 


In the past few years, a number of engineers have 
specialized in combustion of fuels and boiler-room 
operations, but it seems that there has not been very 
much enthusiasm aroused, on the plant owner’s part, 
in obtaining this expert advice. It is not unusual to 
find combustion engineers reporting large savings of 
fuel and labor, which the plant owners accept with 
interest, but they do not proceed to execute and put 
in operation any of the recommendations. It is pretty 
well agreed that it is good practice to obtain engineer- 
ing advice in the co-relation of equipment, but it has 
not become very popular to obtain engineering advice 
on operation of the boiler room. 


EQUIPMENT. 


There have been few changes in the mechanical 
design of the overfeed and chain-grate types of stoker 
for burning the high-carbon coals found in the east, 
and high-ash coals in the middle west. Better stand- 
ards of settings have come into force which have 
assisted greatly in increasing the economy and over- 
coming operating and smoke difficulties. 

From a general survey of power plants, it would 
seem that the present method of operation is around 
150 per cent of boiler rating. At this steaming 
capacity, the fires are handled very easily, and there 
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is no trouble with clinkers, smoke, brickwork or main- 
tenance. The very best economy is also obtained at 
this steaming rate. The present-day requirements are 
to maintain this economy at normal steaming capaci- 
ties, but to also provide a reserve capacity in the same 
equipment so that sudden demands for steam can be 
met. The need is for flexibility of equipment to 
meet any kind of emergency. If it is necessary to take 
a boiler off the line, it is expected that the equipment 
already in service and under fire will take up the load 
and handle it with sustained reliability. 

Boiler-room economies have demanded that this 
reserve capacity be placed in the coal-burning equip- 
ment and not in idle boilers. 


OPERATING METHODS. 


Although we often hear that the savings in power- 
plant operation are to be made in the boiler room, it is 
very seldom that a distinction is made between the 
possibilities due to equipment, and those due to the 
method of operation. 

The necessary losses in connection with the genera- 
tion of steam using coal as a fuel, are from eight to 
ten per cent of the total heat value. The highest 
theoretical efficiency, therefore, is between ninety and 
ninety-two per cent. Combined boiler and grate 
efficiencies of from seventy-five to eighty per cent 
are quite common test results. In other words, from 
eighty-two to eighty-nine per cent of all the heat 
theoretically available is actually utilized which shows 
how closely modern steam generating apparatus ap- 
proaches the theoretical maximum. 

When the statement is made, therefore, that the 
savings in a power station must be made in the boiler 
room, this refers to operation and management and 
not to the design of the equipment used. 

There is not much difference in the equipment 
used for burning fuel throughout the United States, 
but there is a wide difference in the operating methods. 
Many engineers having experience with plants where 
it is necessary to obtain highly efficient results in 
producing electrical energy, obtain the wrong operat- 
ing viewpoint of industrial and the moderate-size 
boiler plant, where the boiler plant is merely a side 
adjunct to their general business. 

The waste of fuel is more pronounced’ in these 
small plants, and it is not uncommon to find that it 
is very difficult to enthuse the small-plant owner in 
things that effect economy in the boiler room either 
in equipment or operating methods. 

A large saving in fuel can be made by giving more 
attention to the methods of operation. This not only 
includes applying the equipment in order to facilitate 
easy handling, but also requires that particular atten- 
tion be given to the character of labor used. 

In dealing with economic terms, we often hear of 
70 per cent combined boiler and grate efficiency being 
obtained, it being implied that this is a good average 
economy. A review of plants throughout the United 
States would probably show that the operating econo- 
my is more like 50 per cent. These same plants, how- 
ever, could increase their economy if proper attention 
were given to the operation. 


BOILER-ROOM OPERATORS. 


Conditions in boiler plants show that the operators 
must be trained in the combustion of fuel. The 
operation of boilers and stokers must be approached 
along more scientific lines. It is only necessary to 
examine the conditions of the plants in this country 
where coal is fired in order to realize what is needed 
and how much it is needed. 





ELECTRICAL REVIEW 








Vol. 71—No, 12 





Specialization is as much needed for the highest 
efficiency in coal burning as in any other work. A 
higher measure of skill is required in the boiler room 
in order to maintain the balance between the economic 
possibilities due to operation and those due to equip- 
ment. 

Suitable instruments should be used for furnace 
operation but with their installation should go training 
in their use. Too many instruments are now installed 
and inoperative, because the men in the boiler room 
have shown no real grasp of the subject of fuel com- 
bustion, nor do they know how to use the information 
indicated by them. 

This plan of building up a standard of intelligence 
in the boiler room involves no disparagement of this 
kind of work. The point is that opportunities should 
be offered in this work the same as in any other line 
of endeavor. A combustion operator placed in a 
boiler plant, and having charge of the efficiency of a 
number of fires without being encumbered with other 
labors, will soon show his worth and the result of his 
skill. We must differentiate between work involving 
draft, furnace conditions, air requirements, etc., and 
work involving the shoveling of coal, oiling and caring 
for operating mechanism, pulling clinkers and ash 
handling, if we would effect the greatest gain possible 
in fuel burning. 

There are economic reasons for developing a sys- 
tem in our boiler plants that would successfully involve 
men for both kinds of work. If we are to acquire 
and maintain a high standard of fuel burning, then 
those who are actually engaged in the process must 
have every facility at hand for an intelligent under- 
standing of the principles involved. 

There is a strong reaction coming in the general 
methods of operation in boiler plants. The feeling 
is growing that a change is necessary. Nothing can 
be accomplished, however, without the co-operation 
of all and a full appreciation of the educational uplift 
necessary. 





American Association of Engineers Organizes Three 
New Chapters. 


The Board of Directors of the American Associa- 
tion of Engineers has granted charters to the members 
in St. Paul, Indianapolis and Milwaukee, for forma- 
tion of local chapters in these cities. This makes a 
total of seven chapters which have been organized 
since the Association was incorporated about two 
years ago. The total enrollment of the national organ- 
ization is now over 2,200 members. 

A joint meeting of the Association and the Detroit 
Engineering Society was held in Detroit, Mich., on 
August 30. It was the unanimous opinion of the engt- 
neers present that the Detroit Society should form a 
working co-operation with the American Association, 
as it has been carrying out a similar program locally 


for Detroit as the other organization has operated in - 


a broader way. The Detroit Society has a total enroll- 
ment of about 700 members and if this working co-op- 
eration is established it will mean the furthering of 
the work laid out by the Committee on Engineering 


Co-operation. a 
Membership in the American Association of Ing? 


neers is being extended to all tethnical engineers in . 


military service without payment of initiation fee oF 
dues. This is part of the co-operative plan to keep 
them advised as to progress in the engineering field 
and to give them personal assistance upon their returm 
to professional work. 
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BUILT BY GOVERNMENT. 


Process of Nitrogen Products Company to Be Used in 
United States. 


Congress appropriated $20,000,000 to be used in 
supplying nitrate for munitions and fertilizers; and 
it is proposed to spend $3,000,000 of this sum to 
build a synthetic ammonia plant to employ the 
process of the General Chemical Company. The plant 
is to be located in Virginia, and is to have capacity 
for producing 60,000 pounds of ammonia per day. 
The sum of $600,000 will be used in building a plant 
for the oxidation of ammonia to nitric acid to the 
amount of 24,000 per day. The Government has ac- 
cepted the offer of the Nitrogen Products Company to 
allow the use of its Bucher process in this country 
for ‘he production of sodium cyanide and ammonia, 
and $200,000 has been allotted for experimenting 


with and developing this process in an industrial way. 
The sum of $100,000 is made available for investi- 
gation of processes for producing nitrogen compounds 


required in the manufacture of explosives and fer- 
tilizers. 





Hydroelectric Investigation at Niagara Falls. 


fhree commissioners have been appointed by the 
Attorney-General of Ontario under the public inquir- 
ies act to report on the use of water from the Niagara 
River by the Electrical Development Company and 
the Canadian Niagara Power Company. The commis- 
sioners are Chief Justice Sir William R. Meredith, 
Justice R. F. Sutherland, and Justice T. Kelly. 

The report will cover the quantity of water in cubic 
feet per second which the Electrical Development 
Company is entitled to divert or use, the amount of 
power in horsepower which the company is entitled to 
generate, the extent, if any, by which the capacity of 
the works installed or equipped by the company may 
be developed, and the price and terms and conditions 
upon which the power to the extent of such excess 
should be delivered to the Hydro-Electric Power Com- 
mission of Ontario. 

The appointments follow the statement that engi- 
neers for the Hydro-Electric Commission and the 
Ontario Government have reported an alleged illegal 
diversion of water from the Niagara River at Niagara 
Falls, Ont., by the Electrical Development Company 
and the Canadian Niagara Power Company. 
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Fig. 2—Characteristic Curves of Strip of Silver Sulphide on 
Alternating and Direct Current. 
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AMMONIA AND NITRATE PLANTS TO BE SOME ELECTRICAL PROPERTIES OF SIL- 


VER SULPHIDE. 





An Advance Report on an Investigation Conducted by the 
Government Bureau of Standards. 


By GrorGE W. VINAL. 


Native silver sulphide is seldom pure, but the 
sulphide may be prepared chemically in the form of 
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Fig. 1.—Resistance of a Strip of Silver Sulphide as Affected by 
Small Direct and 60-Cycle Alternating Currents. Current 
Was Applied During Last 10 Seconds of the Intervals 
Shown by Double Lines. 


a black powder which has a melting point of about 
825 degrees, centigrade. It was found that the sul- 
phide so melted could be rolled into thin strips or 
drawn into short wires like a metal. At a temperature 
of about 200 degrees it becomes very malleable and 
may be hammered out on a hot plate or drawn through 
a heated draw plate. Working the sulphide at this 
temperature changes its electrical properties. In the 
form of a strip which has been rolled cold this sub- 
stance is both a metallic and an electrolytic conductor 
at the same time. When drawn hot it acts like a me- 
tallic conductor with nearly zero temperature coeffi- 
cient. 

In making experiments with the sulphide it was 
necessary to find some means of making good elec- 
trical contact between it and copper lead wires. It 
was not found possible to solder to the sulphide di- 
rectly and brass clamps are not desirable, but it was 
found possible to silver plate the ends of a piece in 
a silver-potassium cyanide solution. After this is 
done a copper wire can be soldered on. 

When the sulphide is rolled at room temperature 
it has a large negative temperature coefficient of re- 
sistance similar to an electrolyte. When worked at 
200 degrees, centigrade, the temperature coefficient 
is approximately zero. It is not easy to explain why 
the mechanical working makes so great a difference 
in the electrical properties, but it seems likely that 
rolling at room temperature may produce minute 
cracks, whereas wire which is drawn hot is probably 
homogeneous. ; 

The material rolled at room temperature was found 
to have different resistance when tested with direct 
and alternating current. Fig. 1 shows some of the 
results. When alternating current is applied the re- 
sistance increases; when direct current is applied the 
resistance decreases, but shows a tendency to recover 
upon standing. The double lines in the figure indicate 
the periods during which current was applied. No 
such effects were observed when similar experiments 
were tried with the wire which was hot drawn, but the 
same resistance was found for both direct and alter- 
nating current. 









Fig. 3.—Outcropping of Silver in Middle Due to Electric Current 
Which Flowed Parallel to the Lines of Silver. 


Fig. 2 shows the volt-ampere characteristic curve 
for a strip 0.4 cm. wide and 0.007 cm. thick. The hot- 
drawn wire in contrast to this gave a straight line 
through the origin. 

The specific resistance at 25 degrees, centigrade, 
was found to be 17,300 microhm-centimeters or about 
10,000 times the resistivity of copper. 

As resistance measurements indicated electrolytic 
conduction of the cold-rolled strips, experiments were 
made to discover any electrochemical decomposition. 
Direct current was applied to a strip having copper 
leads soldered to its silver-plated ends. An initial 
current of 25 milliamperes gave no visible effect. The 
current was increased at intervals until with 200 milli- 
amperes a discoloration of the plate at the anode end 
was noticed. A still larger current appeared to de- 
stroy the silver plating and finally burned off the ter- 
minal, but before this happened a myriad of little 
shiny silver crystals appeared on the black surface of 
the sulphide as shown in Fig. 3. The appearance of 
these crystals was studied under the microscope and 
it was found that they occurred to within a small frac- 
tion of a millimeter of the anode terminal as shown 
in Fig. 4. The appearance of some of these crystals 
suggested that they had been expelled from the interior 
of the strip with considerable force. The strip ap- 
peared to be made up of a multitude of tiny electro- 
lytic cells between which metallic conduction occurred. 
The cross-section of this strip was 0.3 by 0.01 cm. 
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Fig. 5.—Fesistance of a Strip of Sliver Sulphide With 60-Cycle Fig. 6.—Characteristic Curve of Hot-Drawn Wire With Direct 





Vol. 71—No. 12 













Fig. 4.—Anode End Showing Where the Terminal Burned Off. 
Magniried 50 Diameters. 






Extent of Electrical Service at Army Cantonment. 


In an official statement issued by Col. I. W. Littell, 
in charge of cantonment construction, credit is given 
the electrical industry for the completion of all installa- 
tions in the specified time, although in several in- 
stances extensive transmission lines had to be con- 
structed. 

Col. Littell, in the official statement, says, “Every 
national army cantonment has required the building 
and installation of a transmission line for electrical 
current. At Camp Upton it has been necessary to take 
electrical power from Northport, on the north shore 
of Long Island, a distance of nearly 30 miles. In ad- 
dition to this, the transmission line has been strength- 
ened all the way back to Brooklyn in order that proper 
service can be given; in order to furnish the necessary 
railroad facilities, the Long Island Railroad has been 
required to take up rails from sidings to build the 
spur-tracks required at the cantonment. 

“To bring the construction materials to Camp 
Meade, which is some distance from an electric rail- 
road and not on any steam railroad, it was necessary 
to rebuild the electric railroad to make it of sufficient 
strength for steam transportation. In addition, the 
Pennsylvania Railroad built a spur several miles in 
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Disseminating Useful Ideas on Operat- 


ing Practice 
\ HIS is a critical period for most branches of 
7 the electrical industry. When ‘the world war 
was brought to our shores we realized that our 
becoming involved in it would bring serious problems 


to nearly all industries. The electrical industry was 
one of the first to prepare itself to meet them and 
much indeed has been done by various electrical in- 
tere-is to meet extraordinary demands for electrical 
products and service at the very time when there is 
unusual scarcity of materials and)men. The nation 
urgently needs electric power and communication 
service, electrical machinery and appliances to a great- 
er cxtent than ever, because these make for efficiency 
wherever employed, and the cry of the hour throughout 
the country is for efficiency. Electrical manufacturing 
and telephone, telegraph and central-station service 
he branches of the industry that have been most 
affected and they have made progress in adopting 
measures of the highest efficiency through which the 
emergency is being overcome. 

owever, with the calling to the colors of the 
National Guard and of the first troops of the new 


ar 


National Army the seriousness of the situation has 
been brought home to electrical interests more keenly 
than at any other time since war broke out. Evi- 
dently electrical men are now fully recognizing how 
important a part they are called upon to play and are 
striving stenuously to put their houses in order for 
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sreater demands. This is a task of no small pro- 
portions and one which calls for hearty co-operation 
by all electrical men. 

(Ine of the most urgent problems just now is to 
enal'e central-station operating departments to supply 
additional loads with such equipment as is now avail- 
able or can be easily remodeled or replaced to advan- 
tage. At the same time there must be met uncertain- 
ties uf fuel supply and diminished labor supply. He- 
roic ieasures must therefore be taken and it becomes 
the ‘uty of every electrical man to aid in disseminat- 
ing what knowledge he has of value in this matter. 
There is special need by the operating departments of 
the smaller central stations for all the helpful sugges- 
tions possible to enable them to meet the situation. 

To further this movement the ELecrricaL 
Revirw is starting with this issue a department of 
operating practice which will appear as a regular fea- 
ture of each number. It will contain articles by ex- 
perts on methods for increasing efficiencies and out- 
puts and is also open to contributions from our read- 
ers on any features that have been found valuable in 
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actual practice. Electrical men often are not as well 
versed on the best methods in steam and other me- 
chanical features of operating practice, whereas me- 
chanical men are commonly deficient on electrical 
matters. On these and other related topics the coun- 
try needs the widest possible dissemination of knowl- 
edge that will promote prompt, efficient and reliable 
power service. This is not a time when such informa- 
tion is to be kept under one’s hat. The ELecrricar 
Review therefore hopes that this new department will 
act as a general forum for the good of electrical oper- 
ating men who are in need of every assistance that can 
be afforded them and also for the good of the industry 
and country as a whole. 





Help for Communities that Help 


Themselves 


N AN editorial article printed in Collier's Weekly 
which assumes to give some of the reasons why 
Portland, Ore., has not reaped the full advantage 

of its favorable position on the Pacific Coast, com- 
ments such as the following appear: 

“The long-delayed railroad extensions into central 
Oregon, the slow, hard fight made to get good roads 
throughout the Willamette Valley, the dependence of 
trolley and interurban development on eastern men 
and eastern capital, the failure to get modern park and 
street planning for Oregon cities, an ancient disinclina- 
tion to support and enlarge the State University as the 
keystone of an adequate Oregon educational system— 
all these and more make up the record. Those who 
know can say whether that record is an indictment. 
Tea in the rose-misted arbors of King’s Heights, 
bridge parties in its Louis Seize reception halls, and 
golf on the velvet lawns out at Waverley will not do 
so very much to establish Portland as the civic queen 
of the Northwest.” 

Reference to the lack of local support for local 
utilities is particularly pertinent at this time. The trite 
but tried saying that God helps those who help them- 
selves, applies equally well to the aid given by financial 
interests to communities. If they show the proper 
disposition to invest in properties supplying their own 
needs, further support will not be lacking. 





Eminent Domain and War Service 


HE power of a public utility to take land for 
4 i the extension of its service under approval of 
proper authority is valuable in times of peace 
as a preventive of obstruction by property owners 
who are unwilling to share in a development of gen- 
eral benefit; but under war conditions the right of 
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eminent domain becomes literally indispensable in a 
case like one recently reported by the Gas and Elec- 
tric Light Commission of Massachusetts. It seems 
that the New England Power Company applied to the 
Commission for authority to construct a high-tension 
line some 7 miles long between the existing lines at 
Leominster and the Federal army encampment at 
Ayer. At Ayer about 40,000 troops are to be quar- 
tered this fall and the electrical supply of the canton- 
ment, according to the decision, will require the de- 
livery of about 2000 horsepower from the transmis- 
sion system. Rights of way were secured for nearly 
the entire route, but in a few cases the land-owners 
stood out against the program, despite its importance 
to the military interests of the country. 

Under the terms of legislation passed but a few 
years ago, the Commission sat as a court of appeal 
upon the petition, quickly found that public con- 
venience and necessity require the construction of the 
line, and authorized the company to take the necessary 
land to complete its installation. The case shows the 
benefits of being able to determine the issue of a civil 
matter of military importance by the regular machinery 
of commission regulation, instead of being obliged to 
invoke special military or legislative sanction. It 
shows that the scheme of commission regulation de- 
signed for peace conditions is flexible enough to be of 
real service in time of war. 


Rear Attacks Must Not be Tolerated 


B /TH Atlantic and Pacific Coast shipyards have 





been the scenes of strikes of workmen which 

threatened to become a national calamity. 
Various sections of the West have been suffering from 
the activities of irresponsible labor agitators. Alarm- 
ing movements have been started among machinists 
and other workers engaged in turning out supplies 
vitally needed by the Federal Government. It is known 
that some recent agitations were carried on by aliens. 
It behooves Congress to put an end to the vicious 
plots of enemies of the nation and to guard against 
all crippling strikes. There would be no injustice in 
requiring labor to refrain from any futher controver- 
sies so long as the war lasts, accepting mediation and 
arbitration to prevent cessation of production. 

A great strike among American plants, including 
those of the electrical industries might be as disastrous 
to the national cause as a great reverse in battle. Such 
a calamity would almost inevitably lengthen the war 
and thus cause useless slaughter of American soldiers. 

The secret agents of our enemies are bold and 
numerous and resourceful. They will not, however, 
perform effective work among the nation’s drilled and 
disciplined fighting men. They will labor—they are 
now laboring—among the multitudes who, given im- 
munity from army service, must provide strength for 
the nation in its electrical plants, mines, mills and fac- 
tories, in its camps and shipyards and on its great 
transportation lines. The public will not do its 
whole duty unless it requires Congress to pass a law 








Vol. 71—No, 19 





establishing for the period of the war complete jm- 
munity to the nation from labor disputes, at least in 
all lines of transportation and in all forms of produc- 
tion affecting national efficiency. 





Standing by the Government 


EN of the electrical industries have done as 
much or more than any other class to aid in 
vigorous preparations for the present war, 

They will therefore find in the declaration made this 
week at Atlantic City, that American business has no 
intention of profiting at the expense of the govern- 
ment, a true expression of their sentiments. Speaking 
before the Chamber of Commerce of the United 


. States, which has been holding its sessions there, Pres- 


ident R. G. Rhett pointed out that, while there have 
been cases where selfishness and greed outweighed 
patriotism, these have been exceptional. The great 
body of men in the electrical and other industries have 
invariably stood squarely behind the government in 
all of its plans. That they will continue to do so was 
the conclusion unanimously reached. 

A note of cheer and encouragement was also 
brought out by Franklin K. Lane, Secretary of the 
Interior, who stated that while Americans are con- 
cededly able to make money, we shall prove that we 
also know how to make war—whole-hearted, resolute 
war ; war that means organization, machinery, science; 
war that means men by the millions and money by the 
billions; war that means a certain self respect and a 
world that men can grow in. Speaking of our legis- 
lative bodies, he affirmed that no other parliament in 
so short a time ever passed so great a volume of well- 
considered legislation as has our present Congress in 
the last five months. We have loaned large sums to 
our allies, have raised an army of a million and a 
quarter, inaugurated a new industry—that of making 
aeroplanes, revived a dead industry—that of building 
ships, placed powers over exports and prices, over 
industries and resources, in the hands of the Presi- 
dent that will give him the weapons he needs, made 
laws to punish domestic enemies, and courageously 
placed the burden of defense upon those who can 


best bear it. This is a record that no nation has ex- 
celled. It is a record that shows unflinching pur- 


pose. 

In numerous 
mobilization, on shipbuilding, on supplying power and 
lighting to cantonments and industrial plants engaged 
in government work, or auxiliary to it, and on var 
ous other features of service which can be rendered 
by the classes of men who form its readers, the 
ELEctTRICAL Review has pointed the way to greater 
opportunities. That these will be realized to the fullest 
possible extent is its confident expectation. Meat 
while, gatherings of business men such as that held 
this week at Atlantic City for the purpose of develoy 
ing further means of aiding President Wilson and the 
Government of the United States in prosecuting 
war to a successful issue, cannot fail to be of grea! 
service both to the nation and its allies. 


special articles and summaries on 
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HAPPENINGS IN THE INDUSTRY 


Details of Convention of Jovian Order—International Asso- 
ciation of Municipal Electricians Meets—Report of North- 
west Electric Light and Power Convention—News Notes 





— 


. ETAILS OF JOVIAN CONVENTION 
Ann: | Convention to Be Held in New York October 
22 and 23. 


noted on page 480 of our issue of September 
15, annual convention of the Jovian Order will be 
held .» New York City, October 22 and 23. Head- 
quar -rs will be at the McAlpin Hotel, where all ses- 
sion: will be held. 

e following facts concerning the meeting have 
been announced by the central office at St. Louis, at 
the request of Jupiter Henry L. Doherty: 

e are a unit in our belief that the Jovian conven- 
tion should truthfully reflect that patriotic spirit of our 
great order and industry, which inspires us to devote 
our time and energies to serious-minded welding of all 
our resources into an instrument of constructive power, 
for the assistance of our country in its hour of need. 

[t is, therefore, only right and proper, and has been 
so determined, that this gathering of representative 
men shall labor intensively to conclude the necessary 
business of the meeting in the shortest possible time, 
uninterrupted by the elaborate entertainment that has 
marked the previous annual Jovian assemblies. 

The convention will, as of old, and as no other 
convention does, furnish a common ground upon 
which shall gather all branches in the electrical field 
for the charting of co-operative effort to advance those 
endeavors which affect the industry as a whole. 

At no other period in the history of electrical de- 
velopment has*it been as necessary as it is today that 
each branch of the industry recognize in a practical 
manner its inter-dependence with relation to all other 
branches, and the necessity for co-ordinated effort. 

in appreciation of the wonderful vehicle afforded 
by the Jovian Order to develop to the maximum de- 
gree this spirit of intercommunion between all divi- 
sions of the industry a specific, thoroughly workable 
plan will be presented for the consideration of the con- 
vention, whereby Jovianism may be immediately em- 
ploye| for this helpful purpose. 


IMPORTANCE OF MEETING. 


This convention is of utmost importance. There 
will !e presented for its acceptance or rejection ex- 
tremely vital changes in the existing method of oper- 
ation of the Jovian Order. 

It is the belief of not an inconsiderable number of 
Jovians that upon the passage of some or all of the 
prop.sed amendments depends the future upward 
progr»ss of the Order. Let all members see to it that 
they carn the right to pass upon the work of others by 
not neglecting their own duty im helping frame the 
Order's laws of protedure. This can only be done by 
attendance at the annual meeting, it can not be done 
by cri‘icism after the meeting. 

It is needful to place especial. emphasis upon this 
fact—no amendments can be acted upon unless not 
less than 200 Jovians in good standing are present at 
the meeting at which the amendment is voted. That 


number is specified by the Jovian constitution as the 
required quorum. 

To secure this quorum it is imperative that every 
Jovian who can possibly attend, even at some personal 
sacrifice, must do so. There will be much in the con- 
vention itself that will make the effort worth while, 
and there are few who can not find within New York 
City many ways in which to employ profitably a few 
extra hours afforded by the trip. 

The program will include addresses by capable 
speakers of national and international fame on sub- 
jects bearing upon the newer problems of our industry 
induced by the European conflict. Throughout the 
husiness of the meeting and in a number of specific 
ways a note of patriotism will mark the loyalty of our 
splendid body. The convention will close on Tuesday 
evening with a simple dinner where the fine old spirit 
of Jovianism will give welcome to the newly elected of- 
ficers of the Order. 





INTERNATIONAL MUNICIPAL ELECTRI- 
CIANS IN ANNUAL CONVENTION. 





Adopts Resolution Disapproving Concentric Wiring— 
Many Technical Papers Read. 


International Association of Municipal Elec- 
tricians met in annual convention at Niagara Falls, N. 
Y., September 11 to 14, in the auditorium of the 
Cataract House. The convention was called to order 
by W. H. Flandreau, Mount Vernon, N. Y., in the ab- 
sence of the president of the association, Robert J. 
Gaskill, Fort Wayne, Ind., who is serving in the Na- 
tional Army. Mr. Gaskill sent an address to the asso- 
ciation which was read at the opening session by Mr. 
Flandreau. In response, the association transmitted 
a message to President Gaskill. Messages also were 
sent to A. L. Pierce, Wallingford, Conn., and George 
E. A. Fairley, Baltimore, who likewise are in military 
service. 

President Gaskill, in his address, expressed the 

opinion that the association did the wise thing in hold- 
ing its convention, notwithstanding the fact that many 
other similar organizations had abandoned their meet- 
ings this year. In this cofinection he said: 
+ “There is no doubt in my mind that we asa na- 
tional association can be of immense benéfit to our 
country. The part we have as individwals will prob- 
ably depend on our respective’ abilitiés. To some it 
will mean remaining in our presént positions and 
doing better than ever before. To some it will mean 
changing to places in the industrial world where they 
will be of most benefit. To othets it will mean taking 
up arms and going to the battle front. But no matter 
what part we as individuals take we shall be working 
toward the same definite conclusion—a world democ- 
racy.” : 

Papers were presented as follows: C. E. Corri- 
gan, of National Metal Moulding Company, Pitts- 
burgh, relative to Metal Consttuction and Restricted 
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Zones wherein it is required in many cities; H. H. 
Reeves, of General Electric Company, on Phantom 
Circuit Control Systems; Frank J. Dix, Fort Wayne, 
Ind., oh Practical City Lighting; A. L. Eustice, Econ- 
omy Fuse and Manufacturing Company, took up the 
subject of Renewable Types of Inclosed Fuses; E. E. 
Salisbury, of Gamewell Fire Alarm Telegraph -Com- 
pany, dealt with Police Signaling Systems as Affect- 
ing Municipal Electricians; Gustave F. C. Bauer de- 
scribed Buffalo’s New Police Signal System; C. W. 
Abbott, of American Conduit Manufacturing Com- 
pany, Pittsburgh, discussed The Growing Tendency 
Toward Surface Wiring for the Sake of Flexibility 
and Economy in Many Classes of Buildings; W. J. 
Canada, of Bureau of Standards, on Fire Hazards of 
Domestic Electrical Appliances; J. B. Yeakle, Balti- 
more, Md., considered Common Battery Service Oper- 
ating Fire Alarm Circuits. 

W. H. Flandreau, member of the sub-committee 
on bare grounded-return wiring systems, offered a 
resolution disapproving of concentric wiring, taking 
the stand that such systems have demonstrated disad- 
vantages and no advantages as regards life and fire 
hazards, when compared with existing system of 
wiring in this country; also, that they do not comply 
with the National Electrical Code, nor with the Na- 
tional Electrical Safety Code. The association in- 
dorsed the conclusions of the sub-committee and 
passed the resolution. 

A resolution on the National Electrical Safety 
Code, offered by R. A. Smith, Norfolk, Va., was also 
adopted. It directs that every member be supplied with 
a copy of the code, and recommends that members re- 
quest operating companies to adopt the code as far as 
practicable. 

The Standardization committee, of which R. A. 
Smith is chairman, presented a preliminary report, 
which gives an outline of all possible activities of the 
municipal electrical department, encompassing fire 
alarm, telegraph, police signals, the construction and 
operating of power and lighting plants. 

A telegram pledging support to President Wilson 
in the war crisis, which was sent by the executive 
committee last spring, was endorsed by the associa- 
tion. 





( 

Radio Enginers Hold Meeting.—The Institute 

of Radio Engineers held a meeting September 5 in 

Engineering Societies’ Building, New York City. 

Prof. L. A. Hazeltine, of Stevens Institute, presented 

a paper at this session on “Oscillating Audion Cir- 

cuits,” which constituted an elaborate study of these 
circuits and their useful application. 








Convention of Northwest Electric Light and Power Association—Left Haif. 
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CO-OPERATION IS KEYNOTE OF NORTH. 
WEST ASSOCIATION CONVENTION. 


Joint Meeting with Contractors and Dealers Establishes 
New Era on Pacific Coast—Many Important 
Central-Station Topics Discussed. 


The tenth annual convention .of the Northwest 
Electric Light and Power Association, which has just 
concluded its session at Spokane, will go down into 
the history of the electrical industry in the Northwest 
as a distinct advance in affairs electrical in that sec- 
tion of the country not only as a gathering, strong 
and enthusiastic, in numbers, but also as a gathering 
where the serious aspects of national-life were consid- 
ered for contributing effective and helpful aid toward 
forwarding the prosecution of the task now before the 
nation in so far as electrical generation and service 
enter as determining factors. 

The meeting was called to order by President M. 
C. Osborn promptly on schedule time Wednesday 
morning at ten o'clock in the beautiful Hotel Daven- 
port. 

The president, in well chosen words, called atten- 
tion to the serious aspects of the electrical industry 
in relation to world affairs and asked the convention 
delegates to rise and sing the Star Spangled Banner as 
the great flag at the head of the hall was unfurled by 
two boy scouts appropriately dressed for the occasion. 

President Osborn in his address dwelt upon the 
fact that, due principally to the increased activities of 
the industry, it was felt by all in position to know, 
that the central stations, both in the larger cities and 
in the towns of the Northwest, were on the eve of a 
long season of unusual prosperity and activity. 

There were in attendance at the convention over 
250 delegates and guests. The second annual conven- 
tion of the Washington Association of Electrical 
Contractors and Dealers was also held simultaneously 
in Spokane. “Several of the meetings were joint ses- 
sions with the Northwest Electric Light and Power 
Association. 

Perhaps the greatest outstanding feature of the 
convention was this evident growth in a spirit of get- 
together between all members of the industry—the 
central station, the contractor and dealer, the jobber 
and the manufacturer. 

After conclusion of this preliminary session on 
Wednesday, September 12, the convention again con- 
vened promptly at two o’clock in the afternoon, when 
the reading and discussion of an exhaustive paper on 
“Practical Central-Station Salesmanship,” by L. A. 
McArthur, chairman-editor, assisted by George 
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Bowen, S. H. Hoag, W. H. Lines, Lewis A. Lewis, 
and C. R. Young, took place. This paper clearly de- 
fines the field and policy of a power company in the 
sale of appliances. Emphasis is placed on advertising, 
appliance value as cost, plans for selling ranges and 
approved methods of operating an electric store. _ 

In the discussion W. R. Putnam of the Utah Light 
and ower Company brought home the necessity of 
injecting consideration of the “kiddies” into the plans 
for a sales campaign, as their interest once aroused, 
he claimed, will add greatly to the gaining of entrance 
in the home for extended installations of household 
appli: nces, : 

“low the Engineer Can Assist the Commercial 
Department” was the subject of the session on Thurs- 
day morning. This paper, by D. F. Henderson, chair- 
man-editor, and G. L. Duffy, H. C. Henkle, A. S. Hall 
and |.. T. Merwin, is filled with valuable data on the 
distri ution system requirements of various appli- 
ances, including ranges and water heaters. Cost fig- 
ures are a prominent feature. The gist of the argu- 
ments is that the engineer’s figures of construction 
costs and his co-operation in reducing them should be 
the basis of all new-business efforts. 

The discussion that followed brought out the fact 


that the cultivation of intimate relations between the 
commercial and engineering departments is very es- 
sential. As one of the members put it, he always in- 


vited one of the engineers to go with him when he 
went fishing instead of a man from his own commer- 
cial department. In other words, whether it be called 
co-ordination or synchronism, the closest co-operation 
between engineering department and commercial de- 
partment brings the best results. 


' 
CO-OPERATION 1N House WIRING. 


On Thursday afternoon A. C. McMicken, H. H. 
Schoolfield, L. R. Grant, F. O. Broili and Foster Rus- 
sell presented a paper on “Co-operation in Modern 
Home and Apartment-House Wiring.” This shows 
that in the past no concerted effort has been made to 
increase the number of baseboard outlets in new 
houses and apartments. Suggestions are given where- 
by central stations may secure the co-operation of ar- 
chitects and contractors to this end. 

This session, composed also of the delegates to the 
second annual convention of the Washington Associa- 
tion of Electrical Contractors and Dealers, proved a 
most lively one. The discussion emphasized that edu- 
cation of the architect to the needs of modern house 
wiring was not only an excellent thing, but Mrs. 
Cooley, one of the women delegates, most forcefully 
pointed to the necessity of educating the consumer in 
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the method electrical. This, she claimed, could best 
be brought about by teaching the children in the 
schools the many uses of electricity. 

On Thursday evening F. D. Fagen, Pacific Coast 
manager of the Edison Lamp Works, gave an illus- 
trated lecture on “Commercial and Residential Illumi- 
nation.” Beautiful slides and motion-pictures were 
exhibited by the lecturer who set forth in an inter- 
esting and entertaining manner the essential features 
of correct and artistic illumination. 


ELectri¢ CookING DiscusseEp. 


“The Report of the Electric Range Committee,” 
W.-R. Putnam, chairman-editor, occupied Friday’s 
sessions, both morning and afternoon. This included 
the report of several subcommittees—“Merchandis- 
ing,” “Possible Improvements,” in burners, ovens and 
general design of ranges; “Routine,” handling of 
orders, billing, maintenance and follow-up work; 
“Commercial Baking and Cooking,” including qualifi- 
cations and compensations ; “Advertising” and “Elec- 
tric Water Heating.” 

Papers were also presented on “Comparative Tests 
of Cooking Fuels,” by B. L. Steele, and “Busbar 
Density of Ranges,” by H. B. Peirce. The paper of 
Professor B. L. Steele, who is professor of physics 
at Washington State College, was generally consid- 
ered the best piece of scientific information presented 
at the convention, and points conclusively to the ulti- 
mate economic triumph of the electric range in many 
districts of the West. 

In the discussion M. C. Osborn, president of the 
convention. who is commercial agent for the Wash- 
ington Water Power Company, quoted statistics from 
the intensive range campaign initiated by his company 
some months back, which goes to indicate that the 
company is well in line for the installation of the 
10,000 ranges by 1922, according to its slogan 
adopted at that time. He stated that out of 800 ranges 
installed, upon which data had been kept, only four 
had been returned as unsatisfactory, although about 
50 had been returned for financial and other reasons. 
He also stated that his company was absolutely con- 
vinced, after many months of careful investigation, 
that a good electric range properly installed is eco- 
nomically far above any other type of range, at least 
according to conditions prevailing in his territory. 

The banquet on Friday evening and the trip to the 
Bunker-Hill & Sullivan mine on Saturday were par- 
ticipated in by hoth the Power Association and by the 
Contractors and Dealers. The joint banquet proved 
to draw out a closer spirit of co-operation for future 
work, while the trip to the great mine was a real edu- 
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cation in the trend of modern electrical application to 
mining, since this mine is not only the largest lead- 
silver producer in the world, but it is superbly elec- 
trically equipped, driven by electric power from the 
Washington Water Power Company’s lines. 


ELECTION OF OFFICERS. 


The new officers elected for the two organizations 
for the coming year are as follows: 

Guy W. Talbot of the Pacific Light & Power Com- 
pany, Portland, was the unanimous choice for presi- 
dent of the association at the cjosing session of the 
convention. Portland was selected as the city to en- 
tertain. Other officers unanimously elected by the 
convention are: 

J. S. Thornton, 
Washington. 

W. E. Coman, Portland, vice-president for Oregon. 

William Wallace, Boise, vice-president for Idaho. 

J. F. Roche, Butte, vice-president for Montana. 

J. B. Faulkner, Olympia; George E. Gramb, 
Wenatchee, and B. A. Bertrand, Aberdeen, members 
of the executive committee for the three-year term 
ending 1920. 

Louis A. McArthur, Portland, and H. L. Waither, 
Medford, Ore., members of the executive committee, 
to fill the unexpired terms of Messrs. Davidson and 
Kinkan. 

The afternoon session of the convention was given 
over to the hearing of the report of the committee on 
ranges and water heaters. 


Raymond, vice-president for 


OFFICERS OF CONTRACTORS’ ASSOCIATION. 

The Washington Association of Electrical Contrac- 
tors and Dealers held a closing session in the Moorish 
room and elected the following officers: V.S. Mc- 
Kenny, Seattle, president; J. J. Agutter, W. M. 
Meacham and S. Hepler, vice-presidents for the Spo- 
kane division; H. C. Rothbach, vice-president for the 
Tacoma division; J. R. Martin, vice-president for the 
Bellingham division; Ralph Wiseman, vice-president 
for the Yakima division. 

William E. Chase of Spokane was selected to rep- 
resent the association on the Pacific Coast conference 
board. 


NEW CO-OPERATIVE COURSE AT MASSA- 
CHUSETTS INSTITUTE. 








Students Spend Part Time at General Electric Works and 
Are Trained for Executive Positions. 


It has been the constant endeavor of President 
Maclaurin of the Massachusetts Institute of Tech- 
nology to bring this school into the closest touch with 
the industrial world. More and more in the different 
departments there have been selected lines of work 
which shall introduce experience and actual practice 
of the professions taught, and this has been accom- 
plished by relationships with commercial enterprises 
which permit study and investigation in large manu- 
facturing establishments. The latest of these co-oper- 
ative enterprises to be known as Course VIA, is that 
which has been undertaken jointly by the Institute 
and the General Electric Company. This is a propo- 
sition which on the side of the students gives to them 
the advantages that an enormous industrial plant with 
its methods and problems will afford and at the same 
time the General Electric will reap the benefit of the 
services of a group of selected young men with the 
broad educational foundation that Techacleey insists 
upon and the special training that the Lynn shops 
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are well fitted to give. These students will find them. 
selves placed instantly on the completion of their 
school work while the company will have at its dis. 
posal for its own business the services of men tech- 
nically trained whose thoughts and energies have for 
a number of years been focussed on the processes and 
problems peculiar to the manufacture of electrical 
devices. 

The co-operation is different in its nature from the 
other ones that the Institute has entered into. The 
Chemical Experience courses which have been pur- 
sued the past year in five great manufacturing centers, 
each one fundamentally different in the principles of 
its work from the others, give to the students in 
chemistry an actual knowledge of numerous processes, 
making of them well-rounded industrial chemists. The 
corporations receive the benefit of different groups of 
keen young minds looking sharply into their different 
processes, 

The new course in electrical engineering lies in a 
somewhat different line from the others. Its object 
is the training of leaders for engineering and adminis- 
trative branches of electrical and related industries. 
The course affords a distinctive training for technical 
and executive responsibilities with manufacturing cor- 
porations, and particularly electrical ones. The course 
covers a period of three years of co-operative engi- 
neering and administrative training, and the require- 
ments for entrance into the course are the completion 
of work equivalent to the first two years of the Elec- 
trical Engineering Course at the Massachusetts In- 
stitute of Technology. This equivalency is obtained 
by college students who take their Bachelor of Arts 
or Bachelor of Science degree while specializing in 
mathematics and physics, as well as by pursuing the 
first two years of the electrical engineering course at 
technology. Consequently, such college graduates who 
are prepared to enter the third year of the electrical 
engineering course of the Institute, as well as students 
who have satisfactorily completed the first two years 
of the electrical engneering course at the Institute or 
its equivalent elsewhere, are eligible for this new 
course. 

The three years of the co-operative instruction are 
equally divided between courses under the faculty at 
the Institute in Cambridge and employment under 
special foremen instructors at the Lynn works of the 
General Electrical Company. In order to secure con- 
tinuity of work at both institutions, each group of 
co-operative students is divided into two sections, one 
being at the Institute of Technology while the other is 
at the Lynn works and vice versa. These two groups 
of students alternate in periods of approximately four 
months duration, this period having been selected s0 
as to enable co-operative students to take courses at 
the Institute of Technology in the regular terms of 
the Institute and with the established classes of the 
Electrical Engineering Course. These students receive 
much special advanced instruction at the Institute. 

While working in Lynn the co-operative students 
receive compensation as regular employes. The first 
two of the three years of co-operative work include 
instruction at Technology which is substantially sim- 
ilar to the junior and senior years of the Electrical 
Engineering Course at the Institute, and also give 
important experience in machine work, insulating, 
drafting, desigring, testing and administration at the 
works. The last year of the co-operative course 
given up to special research problems at the works and 
advanced instruction in the courses leading to # 
Masters’ Degree at the Institute. 
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NEWS NOTES 








New Officers of Iron and Steel Engineers’ Asso- 
ciation. A? the meting of the Association of Iron 
and Steel Electrical Engineers, which was held at 
Philadclphia September 10 to 14, the following offi- 
cers were elected for the ensuing year: President, C. 
A. Menk; first vice-president, S. C. Coey ; second vice- 
president, D. M. Petty; secretary, John F. Kelly, and 
treasurer, James Farrington. A report of this con- 
vention. was published last week. 


Electric Power Exports to be Investigated.—The 
Cana’ian Government has appointed Sir Henry Dray- 
ton, ciairman of the Board of Railway Commission- 
ers, (nada, royal commissioner to investigate the 
prese'| exportation of electric power by companies 
opera‘ing on the Canadian side of the Niagara River 
into ihe United States. The inquiry will cover all 
power generated at Niagara Falls, Ontario, and is due 
to the assertion of the Hydro-Electric Commission of 
Ontario that power indispensable for Canadian indus- 
tries is being exported. 


Steam-Electric Plant for Oil Refinery.—Sinclair 
Refining Company, Conway Building, Chicago, has 
plans partly made for an oil-refining plant at East 
Chicago, Indiana, in which there will be required five 
600-horsepower boilers, three 4000-kilowatt turbo- 
generator sets, and a considerable number of motor- 
driven pumps for handling oil. In the proposed plant 
a large volume of low-pressure steam will be required, 
and this will be obtained either by bleeding from inter- 
mediate stages of the high-pressure turbines, or by 
using their exhaust steam. 


Electric Railway Conference Announced.—A 
conference of the American Electric Railway Associa- 
tion will be hefd in New York on October 9. The 
conference wil! take the place of the regular annual 
meeting of the association. Among the subjects which 
will be discussed at the meeting will be: “Is the ‘war 
bonus’ practicable as a means of wage adjustment in 
the electric railway industry?”; “Female substitutes 
for male employes ;” Pending “applications for fare 
increases in New York state” ; “Methods for increased 
fares by transfer charges, increased fares for present 
zones, and limiting zones.” The subjects are all di- 
rectly related to problems facing the electric railways 
during the war. 


_ Electric Utility Officers Are Elected.—At a meet- 
ing oi the directors of the Lehigh Navigation Electric 
Company and the Harwood Electric Company, Hazle- 
ton, |’a., recently acquired by the Lehigh Power Se- 
curitics Corporation, under the ownership of the Elec- 
tric ond & Share Company, New York, the follow- 
ing olicers were elected: Lehigh Navigation Electric 
Lompiny—President, G. E. Claflin, succeeding S. D. 
Warr ner, resigned; Secretary and Treasurer, C. M. 
Walter, succeeding Henry H. Pease. Harwood Elec- 
tric Company—President, P. B. Sawyer, succeeding S. 
D. Warriner, resigned; Secretary and Treasurer, C. 
M. Walter, succeeding Henry H. Pease. Directors of 
the companies elected at the meeting include S. Z. 
Mitchel!, P. B. Sawyer, G. E. Claflin, J. B. Crane, C. 
M. Walter, William Darbee, E. K. Hall, E. W. Hill, 
>oe D. Warriner, L. A. Riley and Edwin 
udlow, 
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Licenses Required for Export Articles——The 
Exports Administrative Board has made up a list of 
articles for which Government licenses are required 
for shipment to enemy countries, their allies, and to 
countries occupied by them; also, to certain specified 
neutral countries. This is in accordance with the 
President’s proclamation of August 27. The list is 
published in Official Bulletin, issued by Committee of 
Public Information, Washington, D. C. Under the 
head of Electrical Equipment, all types of generators 
are included. It includes a list of chemicals, copper 
and copper products, coal, coke, food stuffs, and such 
materials as potash, nitrates, phosphates ; and iron and 
steel structural fabrications. The list is a long one 
and will be required by all exporters. 


Electric Wiring at Camp Travis Army Cantonment. 

Electric wiring for the National Army cantonment 
at Camp Travis, near San Antonio, Texas, is requir- 
ing 275 miles of copper wire. Material for the over- 
head lines is thus summarized: No. 4 weatherproof 
wire, 23,000 pounds; No. 6 weatherproof wire, 14,000 
pounds ; No. 8 weatherproof wire, 7000 pounds ; cedar 
poles, 700. 

The requirements for the interior wiring are ap- 
proximately 22,000 incandescent lamps, 11,000 porce- 
lain receptacles, 11,000 rosettes, 11,000 brass key-sock- 
ets, 1,000,000 feet No. 14 rubber-covered wire, 50,000 
feet No. to rubber-covered wire, 45,000 feet type P 
lamp cord, and 175,000 pairs porcelain cleats. 

Power for the service required is being furnished 
by the San Antonio Gas & Electric Company. 


New York Jovian League Holds First Meeting of 
Season.—Some of the details of how New York City 
investigates its own affairs were told by Deputy Com- 
missioner of Accounts Clarence King, at the first fall 
meeting of The Jovian League of New York, Wednes- 
dey, September 12. John F. Gilchrist, vice-president, 
the Commonwealth Edison Company, Chicago, was a 
visitor and spoke upon the part the electrical industry 
is playing in the great war. President Arthur Will- 
iams presided. A volunteer committee of fifteen was 
asked for to carry on the league’s part in securing sub- 
scriptions to the second Liberty Loan. Tentative ar- 
rangements were made for a luncheon to be given to 
visiting delegates to the annual convention of the 
Jovian Order, to be held at the Hotel McAlpin, New 
York, October 23. 

Indiana Commission Rules Against Utilities.— 
Indiana Public Service Commission in applications 
of the Indianapolis Light & Heat Company and the 
Merchants’ Heat & Light Company for higher rates, 
decided that a contract between the utilities and the 
city is not binding on the Commission where the 
Commission acts to change service rates. The Com- 
mission ruled that the companies might increase 
wholesale power rates 5 mills per kilowatt-hour, but 
denied the companies the right to increase domestic 
rates. Among the large consumers was the city of 
Indianapolis, which, had been enjoying a rate of 2% 
cents per kilowatt-hour. “Any agreement between 
the city and the utilities is not binding on the Com- 
mission,” stated E. I. Lewis, chairman for the 
Commission, in the decision. “The public utility law 
does not contemplate and specifically prohibits dis- 
crimination as among certain classes of users of ser- 
vice.” A number of other utilities having rate appli- 
cations pending which are affected by contracts made 
with municipalities may be affected by the ruling of 
the Indiana Commission, which is considering each 
case separately. 
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Cooking Diplomas Convert Negro Servants to Elec- 
tric Range. 


Selling electric cooking service in the South pre- 
sents problems somewhat different from those encoun- 
tered in other sections. Chief among them is the col- 
ored cook—a fixture in every family. In the average 
Southeastern home the black “Mammy” is mistress of 
the kitchen, and is consulted by the family before 
kitchen equipment of any kind is purchased. Discard- 
ing their old stove for the more modern electric range 
is a big step for most families; and very often the 
cook’s opinion of electric cooking proves to be the de- 
ciding factor in the sale of a range. Obviously, no 
electric cooking campaign—no matter how carefully 
conducted—can succeed unless the good-will and co- 
operation of these servants are secured. It was 
this angle of the sales problem that was discussed in a 
recent meeting of central-station men at Richmond, 
Va. One of the best plans for converting colored 
servants to electric cooking proved to be the giving of 
diplomas in electric cooking to these servants for at- 
taining a certain degree of proficiency in the operation 
of an electric range. Anyone who understands the 
Negro’s character can readily realize their pride in 
possessing one of these engraved documents, and the 
efforts they would make to earn one. 

The rate question was the subject of some of the 
papers read at the meeting, and much valuable infor- 
mation was secured by those who were still undecided 
as to the proper cooking rate. The water heating 
problem was also discussed. It was shown that the 
three-point type of heater, the maximum consumption 
of which is 750 watts and the minimum 167 watts, 
could be economically operated by the average family 
if a reasonable rate was provided. A rate of 1% 
cents per kilowatt-hour was advocated for this class 
of service. A double-throw switch should be installed 
to prevent the water-heater and range being used at 
the same time, and some companies make a practice of 
putting a clause in the customers’ contract prohibiting 
the use of the water-heater during the evening peak. 


Hattiesburg Greets Army with Two New Signs. 


Under the leadership of the Hattiesburg ( Miss.) 
Traction Company, a fund was raised among the mer- 
chants of the city to pay the cost of erecting a “Wel- 
come” sign for the soldiers, 30 feet long, in front of 
the court house, and in a position where it can be seen 
for five blocks south. Above the welcome sign is a 
six-foot electric American flag. 

The second new sign in Hattiesburg is above the 
city’s slogan sign and reads “Camp Shelby.” This will 
inform strangers that Hattiesburg is the site of one of 
the militia cantonments. 

Continuing the precedent established at the time of 
the erection of the “Hub City” sign, the Hattiesburg 
Traction Company will furnish free of charge the elec- 
tric current to illuminate the Camp Shelby sign. 


Commonwealth Edison Summer Appliance Cam. 
paign Breaks Record. 


O. R. Hogue, head lighting agent of the Common- 
wealth Edison Company, Chicago, reports that the 
summer campaign for the sale of electric flat irons, 
toasters, percolators and egg cookers, which ended 
September 15, reached the net total of 20,000 pieces 
placed in Chicago homes. Of this number, 16,500 are 
electric flat irons. 

During the progress of the campaign about to per 
cent of the total number of irons put out were re- 
turned, a very low proportion considering that every 
iron was put into a home without previous request 
from the household and that each had the privilege of 
ten days’ free trial without obligation to buy. 

The company’s lighting income will be increased by 
about $100,000 a year by the revenue from the use of 
these additional 20,000 pieces. 

Four wagons were used this year, instead of three 
as previously, and a force of salesmen averaging about 
50 worked with them in the residence districts al! over 
Chicago, outside of the more exclusive neighborhoods 
for which this sort of campaign is not designed. It is 
the point that these sales were made in homes of aver- 
age moderate circumstances that makes it so particu- 
larly valuable, and explains the fact that the sale of 
electric utensils at the electric shop and _ branch 
stores, instead of being interfered with by the cam- 
paign, are rather stimulated and increased, as the peo- 
ple of greater wealth prefer to come down town and 








One of the Wagon Crews in Commonwealth Edison Campaign. 


buy their own goods in their own way, and the cam 
paign stimulates this trade. 

The actual sales profit realized on this campaign 
will approximate $10,000. 

The success was achieved with a frequently chang- 
ing force of salesmen, most of whom were exceeé 
ingly “green” and many of whom stuck to the job for 
a few days only, the department taking any applicant 
irrespective of previous electrical experience. 
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GOVERNMENT ENDORSES ALCOHOL 
FROM WOOD WASTE. 


Use of Sawdust for This Purpose Improves Opportunity 
for Central-Station Service In Woodworking Plants. 


Although the many advantages of central-station 
service apply as well to wood working plants as in 
other industries, it has been comparatively difficult for 
utility companies to make much progress in this field 
because of the wood waste which is available for fuel. 
This question has been solved in countless instances 
by the re-arrangement of the boiler room so that the 
refusc is used to furnish heat for building and dry 
kilns, by the sorting of refuse and its sale, etc. How- 
ever, there are a great many establishments which ap- 
preciite the advantages of purchased power but can- 
not icnore the vast amount of wood waste for which, 
in the past, there has been no market. 
is of interest to central-station power engineers 
to note that the Forest Service of the United States 
Dep: rtment of Agriculture has investigated the possi- 
biliti-s of producing ethyl alcohol from wood and re- 
port- that the resultant product is entirely satisfac- 
tory. A report just issued by the Department says, 


“There is no reason for discriminating against ethyl 
alcoliol made from wood in favor of that from grain 
or molasses. The amount of impurities in commercial 


ethy! alcohol is very small, and the impurities are prob- 
ably less objectionable when wood is used as a base 
than when grain or molasses is used.” 

The prejudice against the use for some purposes 
of ethyl alcohol made from wood is probably account- 
ed for, the experts say, by a confusion with methyl 
or “wood” alcohol, which is poisonous. Both prod- 
ucts are derived from wood, but are radically differ- 
ent. The ethyl, or grain alcohol, is made by reducing 


the wood to sawdust, treating the sawdust with an acid 
to produce chemical sugars, and converting the fer- 
mentable sugars into alcohol by fermentation, as in 


the case of grain or molasses. Wood alcohol, how- 
ever, is obtained by condensing certain‘ gases which 
are liberated when the wood is heated in air-tight re- 
torts, so that it decomposes without burning. 

[thyl alcohol has, it is stated, been commercially 
manufactured from wood for several years in this 
country. It is suitable for any use to which ethyl 
alcohol from any other base is put. Improvements 
on the processes which have been developed at the 
Forest Products Laboratory have made it possible to 
decrease the former cost of production. 





Trial Appliance Campaign Instituted by Louisville 
Company. 


Plans are being made by the commercial depart- 
ment of the Louisville Gas & Electric Company for a 
trial appliance campaign among the rural subscribers 
on existing lines of the company. This is a part of 
the -ampaign in connection with the recently an- 
nounced three-cent rate on excess domestic consump- 
tion and will be applied to rural customers. A part 
of the territory south of the city, containing numerous 
farm homes as well as the homes of commuters, has 
been selected for the trial drive. It is considered that 
the farmer is a good prospect not only for the usual 
houschold appliances but that every farm ought to 
have an electrically operated pump and at least one 
motor for utility work. There are many gas engines 
mM operation on the local farms and there does not 
seem to be any good reason why these cannot be re- 
Place with motors. 
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Electric Stoves Provided in Municipal Kitchens, 


City officials of Santa Monica, Cal., have devised 
the novel idea of providing municipal kitchens for the 
tourists and other visitors who may happen to spend 
even the shortest time in their community. Probably the 
most novel feature about these kitchens is the electric 
stoves, there being one of these to each kitchen. When 











Public Kitchen Employing Electric Range. Energy is Supplied 
Free. 


desiring to prepare a meal or boil a pot of coffee the 
tourist has but to switch on the electricity and the 
“juice” does the rest. There is no charge made for 
the electricity used, the idea being to furnish every- 
thing to the tourist free of charge. 

In connection with each of these kitchens are sev- 
eral tables with benches and each has a sink with 
running water, where fish, caught on the municipal 
pier, may be cleaned or dishes washed. One of these 
picnicing outfits is located far out on the pier, where 
the tourist may enjoy a “sea voyage” while partaking 
of the repast. 





Central-Station Service Supplants Private Plants in 
Youngstown, 


The Mahoning & Shenango Railway & Light 
Company, Youngstown, O., has entered into a con- 
tract with the Linde Air Products Company, manu- 
facturer of oxygen, for the complete electrification 
of the company’s new plant which will start opera- 
tions in that city within a short time. The Mahoning 
& Shenango also has entered into contracts to sup- 
ply all the power requirements of the Hercules Pow- 
der Company, approximately 300 horsepower, and of 
the National Sand & Stone Company, approximately 
125 horsepower. In these two contracts central-sta- 
tion power supplants the campanies’. steam power 
plants. 





Arkansas Valley Company Secures 500-Horsepower 
Contract. 


The Arkansas Valley Railway Light & Power Com- 
pany, Pueblo, Colo., will furnish electric energy 
amounting to from 300 to 400 horsepower in motors 
for the operation of the Holly Sugar Company’s plant 
at Swink, Colo. The new ink mill to be constructed 
at Canon City will also be served by the Arkansas 
Valley Company. Its original requirements will 
amount to 100 horsepower in motors. 
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Massillon Lighting Campaign Results in Sales to 54 
Out of 90 Prospects. 





In a three weeks’ commercial lighting campaign at 
Massillon, O., R. J.. Kennedy, lighting specialist of the 
Doherty organization, sold 29 varieties of installations, 
comprising 54 installations, or more than 60 per cent 
of the total stores in Massillon. 

This brings his total sales to date in Massillon 199 
fixtures and lamps, with a wattage of 69,600. The 
sales price of the fixtures complete was $3,011.80, and 
the total wattage increase over the old installations 
Was 33,930. 

There is no question but that the Massillon mer- 
chants appreciate Mr. Kennedy’s work. One depart- 
ment store had a curious assortment of fixtures hung 
on the ceiling, and the owners declared that they were 
all through experimenting with electric lighting. They 
asserted that every time they changed their fixtures, 
their lighting bills increased. It took two weeks to 
cajole these department-store owners into allowing a 
demonstration of the “Four-in-One” fixtures. That 
was sufficient and they immediately closed for an in- 
stallation, admitting that the lighting was much better 
and the appearance of the store greatly enhanced. 

A New Store-Wiring Plan Adopted by Brooklyn 
Company. 





The Brooklyn Edison Company, on September 1, 
announced the inauguration of a new store-wiring 
plan for equipping old stores in Brooklyn. 

Easy monthly payments, at the rate of $1.00 per 
unit installed, bring the proposition within the easy 
reach of every unwired store—no matter how small. 

Four attractive and efficient store lighting units 
have been selected from over a dozen samples sub- 


This Fixture Equipped With 200-Watt Lamp is Sold for $12.27, 
Including Wiring. 


mitted. These four are shown to good advantage in a 
descriptive booklet now being distributed to all store 
wiring prospects. Two pages of this booklet are 
shown herewith. 
Initial payments 


have been made as small as 
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possible spreading the balance, at the rate of $1.09 
per unit, over from nine to ten months. 

The prices include a complete store-wiring equip- 
ment, all ready to light, consisting of the necessary 
wiring, chain fixtures, a choice of four types of glass- 
ware, and 100 or 200 watt Type C Mazda lamps. 

The customer may select his own contractor, the 
company paying the contractor in full on completion 




































This Fixture Equipped With 200-Watt Lamp is Sold for $10.32, 
Including Wiring. 









of the work, carrying out the same idea as in the 
Edison house-wiring plan which is so successful. 









Kalispell Company Extends Electric Service to 42 
Ranches. 











Irrigation in the Flathead Valley of Montana by 
means of electric pumps is receiving more and more 
attention each year. During the present season, which 
has been unusually dry, a number of ranchers who 
operate pumps for irrigation have harvested enormous 
crops as a result of their foresightedness. These pumps 
are operated electrically with energy furnished by the 
Northern Idaho and Montana Power Company, which 
is now extending similar service to 42 other ranches 
in a 4000-acre tract just west of Kalispell. Besides 
irrigating, farmers will use electric power for grinding 
feed, sawing wood, separating milk, lighting barns, 
etc. A number of other agricultural districts have 
petitioned the company for electric service and investi- 
gations are being made. In an article on the sul)ject 
by P. N. Bernard, in a Kalispell paper recently, the 
following paragraphs appeared. 

“Flathead County has lost this year through 
drought more than the installation of electrical energy 
on our farms would cost. The alfalfa crop in the 























Flathead is thoroughly established as well as sweet 
clover and red clover. The feeding values are a 
e 





established. These are no longer problematical. — 
Flathead is gradually, yes, rapidly, going into al ‘alfa. 
This means dairying, stock raising, diversified and 
intensified. farming. It means that farms are going 
to raise double the amount and that there need be no 
short crops. 
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Notes on Operating Practice 


Plant and Operating Practice With Particular Re- 
ference to Electrical Generation and Distribution 


to Practical Problems of 














SERVICE CONNECTIONS FOR ELECTRIC- 
RANGE INSTALLATION. 


sy D. F. HENDERSON. 


There is probably no part of the central stations’ 
activity where the commercial men and the engineering 
men need to be in closer touch with each other than 
in the pioneer work of introducing electric ranges and 
water heaters. The central station comes into more 
intimate contact with its customers in supplying this 
class of service than it does in any other. There is 
also a new element introduced, in that our dealings are 
with women to a much greater degree than in our other 
business. The electric range to a majority of our cus- 
tomers is only a thing of the imagination and to suc- 
cessfully introduce it to them will require much work 
by the commercial men and also by the operating engi- 
necrs. The operating engineers must see to it that the 
service supplied keeps the range sold after the com- 
mercial man has closed the actual sale. To begin with, 
a Prospective- customer under present conditions very 
oftcn takes a considerable time in deciding to have a 
rane installed, but after having once decided is very 
anxious to have the service at the earliest possible 
moment, a very natural desire, but one which may 
adi materially to the central station’s installation cost. 
Our present distribution systems are not designed and 
ha, not the capacity for a range of from five to ten- 
kilowatt demand without reinforcing. When business 
is Lrisk the work of rebuilding the lines and installing 
the ranges can be materially lessened by the proper 
routing of the work. This may mean that some cus- 
tomers receive service more quickly than others and 





the commercial man in selling the range can materially 
assist the engineer by using good judgment in making 
promises of service. As one of the most serious handi- 
caps to the range business is the cost of handling the 
service and installation of the range, anything that 
will tend to save money along this line should be given 
very careful attention. 

Now, as to the character of service required by 
electric cooking equipment, all are agreed that the ser- 
vice must be supplied from the regular 110-220-volt 
lighting mains, separate service for ranges being pro- 
hibitive in cost. In some cities the rates are* such 
that separate meters are required, while in others all 
current is measured through one meter. Electric cook- 
ing appliances require good voltage and reliable ser- 
vice, so the best of construction should be installed. 
Poor service to a range customer not only means poor 
service to the one customer, but to his neighbors also. 
Fluctuations in voltage not only result in poor opera- 
tion of the range, but of the lights, which is particu- 


‘ larly disagreeable to the neighbor who does not have 


a range. 

With the present prices of copper, in the majority 
of places it is cheaper to extend the primary feeders 
and install a transformer for range customers than to 
increase the size of secondary conductors. The ex- 
perience of one northwest company along this line 
shows that the average cost of building the necessary 
line and running the service is about $100.00 per range 
customer where additional capacity in the line is re- 
quired. This covers the cost of wire, transformer, 
poles, etc., and labor. Approximately 65 per cent of 
the ranges installed require additional line capacity, 
the other 35 per cent being located near a transformer 
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or on a secondary main of large size. This percentage, 
where no construction is required, is gradually increas- 
ing as the number of ranges increases, for one range 
in a neighborhood often sells another one near by. 

Before we reach the point where a large percentage 
of our customers are using electric ranges, and we have 
from five to six ranges in every block, we must change 
our method of supplying service very materially from 
the present practice. 

From data obtained by investigations of demand- 
factors on several lighting feeders in Spokane it is 
estimated that we may obtain a demand-factor of ap- 
proximately four for groups of ranges on lighting 
mains. Using this value as a minimum (and we hope 
that the actual demand-factor will in reality be greater 
than this) it will be necessary to provide secondary 
mains in each block to provide a load of 7% kilovolt- 
amperes in range load, assuming an average demand of 
5 kilowatts per range. In addition to this a load of 
1.5 kilowatts per block for lighting must be added, 
making a total load of 9 kilowatts per block,or 25 
kilowatts per 1,000 feet of street. As a 30 kilovolt- 
ampere transformer is a good standard size for use 
on overhead distribution lines, good practice would in- 
dicate that a 30 kilovolt-ampere transformer be in- 
stalled every thousand feet. To supply proper voltage 
to the service switch secondary mains of No. 0 copper 
would be required. The conductor cost per thousand 
feet of this size would be approximately $336.00 in- 
stalled. (This is figured at 35 cents per pound in place; 
mresent indications are that copper will continue to be 
high in price for some time.) The transformer would 
cost approximately $200.00 installed, making a total of 
$556.00 for transformer and secondary mains. Trans- 
former and secondary mains to supply the lighting 
load of this same territory would cost approximately 
$65.00 for the transformer of 5 kilovolt-amperes ca- 
pacity and $84.00 for a No. 6 secondary main, a total 
of $149.00 per thousand feet; extra guying due to 
heavier conductors would amount to about $20.00 per 
thousand feet. The additional cost of the larger ser- 
vice over a lighting service and the additional cost of 
«a larger meter is about $8.00, or $134.00 per thousand 
feet. The total additional cost of supplying the thou- 
sand feet of combined range and lighting load would 
be $556.00 + $134.00 -++- $20.00 ——- $149.00 or $561.00 
per thousand feet. As we have assumed an average 
of 16.7 ranges per thousand feet the additional cost to 
serve each range customer would be $561.00 > 16.7 or 
$33.30. 

Primary feeders to supply these transformers must 
be provided. A one hundred and fifty ampere regu- 
lator is a convenient size, and a 4,000-volt four-wire 
feeder would care for approximately 900 kilovolt-am- 
peres load to a load center 114 miles from the station, 
with a wire size of No. o copper. From the load center 
the feeder would divide into three single-phase feeders 
and approximately 2% miles of wire would be needed 
in the branch feeders. A feeder of this character 
would cost approximately $8750, or $2920 each, ex- 
clusive of pole lines, considering the feeder as three 
single-phase feeders. A primary feeder to supply the 
lighting load for this same territory would cost, with 
No. 6 copper, approximately $1200, the cost of light- 
ing feeders being much more per kilowatt of capacity 
than the heavier feeder because the load is scattered 
over such a large territory and operating conditions 
would require that the feeders be confined within a 
reasonable territory. Deducting this from the cost of 
the heavier feeders gives an added cost of $1720 for 
the range load. 
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The demand-factor of the ranges supplied by this 
larger feeder would be about 5. Reducing this to the 
basis of one block we would have a demand of 6 
kilowatts instead of the 714 kilowatts as in the case 
of the seconardy mains. Adding to this the 1.5 kilo- 
watts lighting load gives us a total of 7% kilowatts 
per block or 20.8 kilowatts per 1000 feet. Each single- 
phase feeder is sufficient to carry a 300-kilowatt load 

300 
and would serve a territory having (——) 14,400 feet 
20.8 
of secondary main. As we have assumed a density of 
16.7 ranges per 1000 feet this feeder would supply 
14,400 X 16.7 or 235 ranges. This gives us a cost per 





1720 

range or $7.30 additional to the cost of lighting 
235 

service. This makes a total conductor expense addi- 


tional to lighting service of $33.30 + $7.30 or $40.60 
per range. 

The above figures cover the necessary feeders, 
transformers, secondaries, meters, etc., to supply a 
mixed lighting and range load at the time the range 
load has reached a density of six 5-kilowatt ranges per 
city block. The time that will elapse before this den- 
sity will be secured has a great bearing upon the de- 
termination of the type of construction that should be 
installed at the present time. This load is being built 
up gradually, a range here and a range there, and 
our problem is to decide on the best course to follow. 
As explained earlier in the paper, present practice of 
most companies is to run small primary wires and 
install small transformers at or near the point where 
the range service leaves the secondary mains, at a cost 
of about $80 per range on the lines. The difference 
in cost between the two methods does not necessarily 
mean that it will cost that much additional per range 
when the total number has been installed, for as the 
territory becomes saturated a large number of these 
transformers will be removed and a part of the copper 
replaced and considerable salvage will be secured, but 
there is no doubt that the present method is the more 
expensive one and the difference is great enough to 
warrant the various companies in making a very ex- 
haustive survey of their system and determine the 
procedure to be followed. To make an estimate of the 
growth of the range business will require that the 
commercial men and the engineers work together on 
the problem and give their best thought as to the time 
and place where range load may be expected. \ 





Frequency Changer in Central Station Saves 
Traction Service. 


In the course of hearings on the cost of lighting 
of Boston streets by the Boston Edison Company, 
objection was made to the investment in a 9,000-kilo- 
watt frequency changer which the Edison Company 
installed several years ago to supply the Boston Fle- 
vated Railway Company with 25-cycle energy. It was 
objected by representatives of the city that the use of 
the apparatus did not justify the cost, and heace the 
installation was a burden ori the city and other cus- 
tomers. 

Later in the course of hearings F. M. Ives, attor- 
ney for the Edison Company, stated that during the 
week of March 20 the frequency changers had been in 
use twice, once to the extent of 7,000 kilowatts, ind 
again to the extent of 5,000 kilowatts. 

On the first occasion, it was stated, the railway 
company would not have been able to operate its cars 
during the peak load of the early evening except [of 














.. aa 











September 22, 1917. 


the assistance given by the central-station company. 
The elevated company’s own station was hampered by 
low steam due to bad steaming conditions. 

On the other occasion one of the railway’s large 
generating units broke down. 

The placing of the large rotary is evidently an act 
of good judgment on the part of the Edison Company, 
and is a valuable adjunct in the operation of Boston’s 
transportation system. 





NEW OUTDOOR SUBSTATION AT 
ROCHESTER. 


Inexpensive Type of Construction Employed—New Lines 
to Be Built Later. 


Che new outdoor substation of the Rochester (N. 
Y.; Railway & Light Company, at East Rochester, 
which is fed from a 11,000-volt, 60-cycle transmission 
linc emanating from Station 1, has just been switched 
into service. This line runs under ground as far as 
the Rochester, Syracuse & Eastern right-of-way at 
Rockwood Street, where it rises and is carried on “bo- 
arrow’ overhead construction along the railroad to 
East Rochester. The line is protected by electrolytic 
lightning arresters of the outdoor type at Rockwood 
Street and at the substation. There is also an over- 
head ground wire along the entire length of the line. 
The new substation has-a capacity, of 1500 kilovolt- 
amperes and also a spare 500-kilovolt-ampere trans- 
former, and will serve East Rochester and vicinity 
through two mixed light and power 4100-volt circuits, 
and one straight power circuit. 

These circuits are controlled by pole switches and 
are protected by oil fuse boxes. It is planned to later 
build a small fireproof building in which will be in- 
stalled the metering equipment, oil switches and street- 
lighting transformers. 











View of 11,000-Voit Line Rising From Underground at Rock- 
wood Street. From This Point It Is Carried Overhead 
to East Rochester. 
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New Outdoor Substation Recently Installed at East Rochester 
The Wire Netting Was Only Temporary. The Ground Has 
Been Graded and An Iron Fence Now Surrounds 
the Structure. 


The new station was designed by J. O. Montig- 
nani and installed under the supervision of Sidney 
Alling and F. C. Alcott. 

An extension of this company’s distribution sys- 
tem to the west is being constructed on the Buffalo 
Road, according to the Gas and Electric News, issued 
by the company. It consists of a 4150-volt, 3-phase 
line running west on the Buffalo Road about one mile 
from the B. R. & P. railroad subway. The primary 
purpose of this line is to serve the Becker limestone 
quarry where 150 horsepower will be delivered, but 
several houses along the route will also be supplied 
with current for lights and small motors. Over part 
of the route for this line the soil is only 18 inches 
deep and the underlying stratum is rock. To put in 
the pole holes with as little trouble as possible, the 
line will be built up to the point where the rock is 
encountered. The current will then be supplied over 
the line for an electric drill which will be used to 
drill the rocky section of the pole holes which must 
be blasted out. It is intended eventually to extend 
this line to Gates Center. 





EXTINGUISHING ELECTRIC FIRES IN 
POWER STATIONS. 


By K. M. Coggeshall. 


Fires originated by overheated electrical machinery 
or short-circuited power lines are exceedingly difficult 
to extinguish as water cannot be used without expos- 
ing the individual manipulating the hose to the danger 
of an electric shock. It is, therefore, not out of place 
to consider briefly several methods of extinguishing 
electrical fires, as statistics show that the number of 
such conflagrations is legion. 

Dry sand may be used to smother an electric arc 
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or even a wood fire. Care should, of course, be taken 
to see that it does not contain foreign materials, such 
as metal filings or scraps, as they will be good con- 
ductors of the electric current. Buckets of sand which 
has been previously sifted through a fine sieve, such 
as a piece of window screen, should be hung in all 
places where a fire is apt to originate. The buckets 
should be hung high so that they will not be used for 
purposes other than that for which they were provided. 
A further precaution is to paint them a bright red so 
they can be seen at once in an emergency. 

Electrical fires sometimes occur in moving machin- 
ery. In such instances sand should not be used as 
there is a liability of it entering and ruining the bear- 
ings and we must therefore depend upon a liquid ex- 
tinguishing agent. Carbon tetrachloride, which may 
be purchased at any drug store, is not only a non- 
conductor of electricity but an excellent extinguishing 
fluid; it forms a gas blanket which smothers the fire. 
Bicarbonate of soda will give the same result as the 
carbon tetrachloride, but is used in the form of a 
powder. Either of these two agents should be thrown 
at the base of the fire and not just into the flames. 

Many tynes of electrical apparatus are immersed 
in oil for.insulation purposes as well as to facilitate 
the radiation of heat. Often, due to an accident, the 
oil leaks from the case or is thrown out by an internal 
explosion in the apparatus. In such places, therefore, 
where oil fires may be started, it is best to have on 
hand a quatity of sawdust which has been previously 
soaked in a solution of salammoniac. Experiments 
have shown this to be quite efficacious in extinguish- 
ing oil fires. 

In all instances it is imperative that the electric 
current be switched off at the earliest possible moment. 
The operator should be thoroughly familiar with the 
switchboard so that only the affected portion of the 
circuit is cut out in the emergency; his knowledge of 
the machinery under his control should be such as to 
guide him promptly. Do not sacrifice personal safety 
tor the sake of saving a few dollars’ worth of prop- 
erty ; if necessary use up a minute or two in searching 
for the controlling switch. Watch carefully to see that 
there is no danger of being struck by a falling wire or 
coming in contact with a current-carrying conductor. 
Endeavor to apply the fire extinguishing agent as 
quickly as possible. 





Coal-Storage Facilities of New York Edison 
Company. 
To guard against a shortage of coal this winter the 














Coal-Storage Plant of New York Edison Company— 
Capacity 222,000 Tons. 
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New York Edison Company has just completed the 
222,000-ton outdoor storage plant shown in the ac- 
companying illustration. The plant is located on the 
North River at Shadyside, N. J., and is arranged to 
handle coal from boats and railroad. A complete 
equipment of automatic coal-handling machinery of 
Link-Belt manufacture has been installed, comprising 
two 100-foot locomotive cranes for distributing the 
coal from the cars or boats to the coal pile and a cable 
railway for transporting the coal to the plant as 
needed. 

It is expected that the investment in this plant will 
be amply justified by insurance against shortage that 
it will afford as well as permitting the company to 
purchase in large quantities when prices are lowest. 


LINE CALCULATIONS FOR SUPPLYING 
SERVICE TO SMALL COMMUNITIES. 





Co-operation of the Engineer with Commercial Depart- 
ment an Essential Factor. 


The importance of sound engineering calculations 
with relation to new business activities of central-sta- 
tion companies was set forth by D. F. Henderson le- 
fore the recent convention of the Northwest Light and 
Power Association. 

In building lines and supplying service to small 
communities a careful canvass of the prospective load 
is necessary. Comparisons with loads in other small 
communities are often of little value. An instance of 
this is shown by the experience of one northwest com- 
pany in building into two small towns. The first town 
supplied was provided with a capacity of about 150 
kilovolt-amperes and the actual load was about 25 
kilovolt-amperes. A similar town nearby was later 
supplied and the experience in the first town was used 
in determining the load to be expected. The new town 
proved to be a much better town and the load very 
quickly exceeded the 35 kilovolt-amperes for which 
the line was built and business had to be refused, for 
the additional expense in rebuilding 16 miles of 6600- 
volt line was more than the additional business was 
worth. Capacity sufficient to care for the increased 
load could have been supplied at the time the line was 
built for a very small increase in cost of line. This 
illustration simply shows that a careful study of all 
the conditions affecting a given proposition must be 
made. It is of doubtful economy to so cheapen the 
construction of a line to a new community that it will 
show a return on a certain definite known load in 
order to get authorization for the building of the line 
and then later to have to refuse business or rebuild 
the line. If the community to which the line runs 
does not show that any growth will take place, it is 
questionable whether or not the line should be built. 
On the other hand, construction not warranted by the 
business secured should not be put in. No doubt many 
lines have not been built, on account of the high cost, 
which could have been made into paying lines had 
better judgment been used in making the preliminary 
surveys, both commercial and engineering. It is nec- 
essary for the engineer and the commercial mar to 
get together and work out the problem to decide on 
the relative importance of the various items entering 
into the business. 

In city construction, excepting power loads, the 
growth of the service can be fairly well estimated by 
comparison with other parts of the city and with past 
loads. Such estimates are, of course, materially af- 
fected by the frequent improvements in appliances 
and lamps. 
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Electrical Construction Notes 


A Department Devoted to Problems Relating to the Instal- 
lation, Operation and Maintenance of Electrical Equipment 
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California Electrical Contractors Adopt Direct-Bid 
Plan. 


\ new policy for direct bidding on electrical work 
recently been adopted by the Electrical Contract- 
‘and Dealers’ Association of San Francisco, Cal., 
viding for the submission of bids to the architect 
owner on all electrical installations costing $500 or 
e, with such bids to be opened at a specified time 
and contract award made. In explaining the new 
method of operation for members, the association 
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Efforts have been made in the past to impress upon 
the persons and firms to whom electrical contractors 
ubmitted bids for electrical work that such bids rep- 
esented considerable expense and labor and should 
ye treated as confidential, but for some unknown rea- 
son this is not found to be the case. 

In line with our past efforts, we find that the only 
remedy for the situation is to submit our bids to the 
architect or owner direct at some particular date, time 
and place. In order that this matter may not be un- 
wieldy to the architect or owner, we have limited such 
bids to $500 or over, or, in other words, on all electrical 
work costing $500 or over the bids shall be given 
direct to the architect or owner and none other. 

Accordingly, no electrical contractor member will 
submit any bid for electrical work, the cost of which 
is $500 or more, except direct to the architect or owner 
or his representative, who shall set a date, time and 
place for the receipt of such bids, and at which time 
and place such bids shall be opened. The contract for 
the electrical work shall be awarded to one of the con- 
tractors whose bid has been received at such time and 
place. 
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Louisville Contractors to Conduct Advertising Cam- 
paign to Stimulate Building. 


Electrical contractors of Louisville, working in 
common with all of the other members of the building 
trades, are developing a plan for conducting an educa- 
tional campaign during the winter, in which it will 
be sought to impress upon the people that the present 
is as good a time to build as will be seen for years to 
come. A committee on ways and means is to be 
named, on the authority of the combined interests as 
expressed at a recent meeting held at Sennings Park, 
one of the Louisville amusement resorts. At this meet- 
ing a report was made by a committee named pre- 
viously to investigate the situation and recommend a 
course of action. 

Herman Wischmeyer, a Louisville architect, was 
chairman of the: reporting committee, and the report 
he read recommended raising by the building trades 
interests of a fund of $5,000 or $6,000, which was to 
be expended in an advertising campaign in the Louis- 
ville newspapers. It was recommended that copy be 
prepared and the campaign directed by an expert ad- 
vertising man and that it be continued over a period 





of at least five or six months. The committee, which 
will be announced shortly, will undertake to apportion 
the contributions by the various members interested 
and then to raise the money and direct the campaign. 

According to the report of Mr. Wischmeyer what 
is admittedly a wholesale slump in building operations 
in Louisville is due to two causes, first a more or less 
well defined disinclination to proceed with building on 
the idea that it would hinder the Government’s war 
program and thus be unpatriotic, and, second, the mis- 
taken impression on the part of the general public that 
building material costs have increased to a prohibitive 
level. 

To counter this attitude the committee suggested 
that the Government itself is not only continuing its 
own building program all over the country but that 
the administration has definitely urged that building 
go on as usual. So far as material and building costs 
are concerned, the report asserted, they have not be- 
gun to keep up with the advances in most lines. Not 
only that but the chance that they will be lowered for 
years to come is exceedingly remote, inasmuch as about 
50 per cent of the advance is on the average due to 
increased wages to labor which never go down, once 
they are raised. 

The campaign will be conducted along this line of 
reasoning and will seek to acquaint the general public 
with the truth about the situation. 





Among the Contractors. 


The Sprang Electric Company, 214 South Seventh 
Street, Philadelphia, Pa., has been awarded the con- 
tract for installing a conduit and complete wiring sys- 
tem in six new storage buildings at the Schuylkill 
Arsenal. The contract price was $5,912. 

The Tri-City Electric Company, Moline, IIl., has 
moved its place of business to the new Service Build- 
ing, 1412 Fifth Avenue. With increased space, more 
convenient arrangement of stock and larger display 
rooms, the company will be better able to serve the 
requirements of its many customers in electrical mer- 
chandise, contracting, fixtures, and repair work for 
the home, office or factory than ever before. An im- 
portant department of the business is the winding and 
repairing of motors. W. J. Ball is manager of the 
company. 

Hubbard Electric Company, Beloit, Kansas, lately 
was awarded contracts for the electrical work on three 
school buildings and one church edifice, in Kansas, as 
follows: High school, to cost $20,000, at Glen Elder, 
to be conduit wired throughout; church, at Glen EIl- 
der, costing $8000, to be combination knob, tube and 
conduit, and to include a 1-horsepower motor for heat- 
ing plant; a $20,000 school at Simpson, to be a con- 
duit job, and to have a vacuum cleaner; school at 
Asherville, to cost $20,000, to be wired on the knob 
and tube plan. Architects for this work were C. D. 
Turnbull, Junction City, for the first three buildings, 
and Frank A. Slack for the last named. 
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Selection, Installation and Testing of 


Carbon Brushes 


Expert Should Select Brushes for Any Particular Class of Work 
—Brush Installation Can Be Made by Following Suggestions 
Given—Change Only One Condition at a Time in Testing 


By E. H. MARTINDALE 


Chairman, Industrial and Domestic Power Committee, A. I. E. E. 








This is the last of a series of fourteen articles on commutator and brush troubles and their solution. The series 


began in the issue of March 24 and has appeared at intervals of two weeks. These articles have given a comprehensive and 
detailed discussion of commutation troubles, and explained how these may be avoided or overcome. In this concluding article 
Mr. Martindale gives valuable suggestions on applying new brushes. In the conclusion it will be noted that he offers to answer 
questions relative to the use or manufacture of brushes. Any of our readers desiring to avail themselves of this opportunity 


should address Mr. Martindale in care of the Editor, ErectricaL Review, Chicago. 





HE selection of the proper brush for any ma- 

chine is generally a matter of judgment, based 

on knowledge obtained by years of study of 
results secured by trial. 

The second article of this series, which was entitled 
“Brush Composition and Characteristics” (issue of 
April 7, 1917), dwelt briefly on the effects of brush 
characteristics on the operation of motors and gen- 
erators. Coefficient of friction, contact drop and abras- 
iveness are the three most important characteristics 
which affect the operation. The first two were dis- 
cussed fully in the third article (issue of April 21). 
The last has been mentioned in connection with sev- 
eral of the articles. 


CONSULT EXPERTS AS TO SELECTION OF BRUSHES. 


If an operator has the time and inclination to study 
carefully the operation of brushes, he can in time gain 
such a knowledge of brushes that he can select his own 
brushes with accuracy. 

This, however, is an age of specialists and it is gen- 
erally better to accept the recommendation of an engi- 
neer who has spent years in the study of the applica- 
tion of brushes. Most of the carbon manufacturers 
maintain engineering departments for the free service 
of their customers. Brushes can be purchased with 
the understanding that if they are not in every way 
satisfactory after they have been tried, they may be 
returned for full credit. 


THOROUGHLY OVERHAUL THE MACHINE BEFORE 
APPLYING NEw BRUSHES. 


Time spent in thoroughly overhauling a motor or 
generator before installing a new set of brushes will 
be well repaid. If there has been severe sparking with 
unequal burning of the commutator the armature 
should be tested for high-resistance end connections, 
as explained in the seventh article of this series (issue 
of June 16). The air gaps should be examined and, 
if very much difference is found, they should be equa- 
lized either by renewing or adjusting the bearings or 
by shiming or grinding the pole pieces. 

Examination should be made for high bars or low 
bars and, if any are found, the commutator bolts should 
be examined and tightened if they are loose. The 
commutator should then be ground with a commutator 





stone, or if there are wide flat spots or if the commu- 
tator is eccentric it should be turned or ground with 
a grinding wheel and afterwards finished with a stone 
to remove all tool marks and scratches. A good com- 
mutator stone is a selected grade of sandstone cut a 


certain way of the grain. It should not pick up cop- 
per, should not wear away rapidly and should have 
such a fine grain that particles which fell themselves 
will leave no scratches. Such a stone will leave the 
surface of the commutator smoother than any other 
method of finishing. 


VALUE OF COMMUTATOR SLOTTING. 


The author believes in undercutting the mica on 
practically all machines. This will permit the use of a 
hard, low-friction brush without any abrasive action. 
Such a brush will have a long life and the commutator 
will outlast the rest of the machine. On one electric 
railway 369 new commutators were installed the vear 
before commutator slotting was started, 165 were in- 
stalled the next year while the undercutting was in 
progress. The year after this was completed only 
three commutators were replaced and those were on 
three old-type motors on which they were used to put 
the motors in first-class condition for sale to another 
road. The new brushes for the slotted commutators 
cost them three times as much per brush, but the total 
brush cost for the year was only one-third the former 
cost, because the life of the brushes was nearly ten 
times as great and the saving in maintenance costs was 
much greater. 

Where oil or greasy dirt can not be kept off the 
commutator the mica can be undercut and the slots 
filled with cement or painted with an air-drying insu- 
lating varnish. The most convenient tool for under- 
cutting mica for a company with less than 100 medium- 
size motors is the commutator-slotting file. For large 
installations a standard slotting machine may be more 
economical although some companies with more than 
1,000 motors prefer the files because they can be used 
without removing the armature to a lathe. The use 
of a commutator stone for finishing the surface of an 
undercut commutator is more important than on one 
with flush mica, because the non-abrasive brushes to be 
used may require many weeks to remove the scratches 
left by fine sandpaper and to properly polish the com- 
mutator. 
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How To SPACE AND Fit THE BRUSHES. 

\fter the commutator has been put in good condi- 
tion, the brush spacing should be carefully checked. 
The best way is to cut a wide strip of paper a little 
longer than the circumference of the commutator. 
Place this around the commutator tightly and carefully 
mark where the ends lap. Remove the paper and di- 
vide this into equal spaces corresponding to the num- 
ber of poles and draw straight lines across the paper 
at cach point. Replace the paper on the commutator 
with one mark at the edge of one row of brushes. Set 
the rushes on all of the other studs to their respective 
marks. After this is done, carefully mark the ends of 
the commutator bars with a prick punch to correspond 


‘ to the marks. This will make it easy to check up the 


ing at any later date. 

The brushes should then be carefully sanded to fit 
the commutator. The sandpaper can be cut in narrow 
stri»s and pulled back and forth under the brush faces 
with the smooth side against the commutator. Care 
should be taken to not let the paper bow or belly as 
this will bevel the edges of the brushes. A high spring 
pressure with coarse sandpaper pulled in both direc- 


Sf 


tions can be used for roughing in. 
‘or final surfacing it is well to use approximately 
the operating pressure with the sandpaper pulled in 


only one direction. On brushes operating at any angle 
in a trailing position, at less than 15 degrees in a stub- 
bing position, or in a radial position, the sandpaper 
during final surfacing should be pulled in the direction 
of rctation. For angles greater than 15 degrees in a 
stubbing position the sandpaper should be pulled 
against the direction of rotation. 

On large generators with a great many brushes the 
roughing in is sometimes done by fastening a strip of 
sandpaper clear around the commutator and starting 
up the engine. Sandpaper for this purpose can be se- 
cured in rolls. Care must be used, as only a few 
revolutions of the engine are enough to surface in the 
brushes and any additional sanding wears them down 
needlessly. 


\DTUSTING BRUSH PRESSURE AND SETTING. 


The next point to be checked is brush pressure, 
which should always be maintained as nearly constant 
as possible. The pressure should be as low as con- 
sistent with the maintenance of a good contact between 
brushes and commutator. Approximately 2 pounds 
per square inch of brush cross-sectional area is recom- 
mended for stationary machines, 3 pounds per square 
inch for elevator and mill-type motors, 4 to 7 pounds 
per square inch for crane motors, railway motors and 
similar machines, depending on the speed and vibration. 

\fter all this has been done the brushes should be 
set at the best point for the average load. On non- 
interpole machines this is usually done by putting the 
average load on the machine and then shifting the 
brushes to the point of least sparking. On some ma- 
chines the armature reactions cause such a shifting of 
the ‘ield flux that it is necessary to shift the brushes 
with a change of load. 

in interpole machines this method is not satisfac- 
tor) as a displacement of 1/16 inch in the brush posi- 
tion is often sufficient to cause a motor to spark badly 
and to have erratic speed characteristics. The author 
is indebted to W. J. Warder, of Roth Bros & Com- 
pany, for the following directions for setting brushes 
on interpole machines which were given more fully in 
the eleventh article of this series (issue of August 11). 

The best way is to operate the machine as a series 
motor with only the commutating poles excited. A re- 
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sistance must be placed in series with the armature to 
limit the current to about twice full-load value. When 
the brushes are set so that the flux from the commutat- 
ing pole divides equally the motor will not rotate and 
there will be no torque tending to produce rotation. 
When the brushes are just about in the right position 
the amount of torque may be so small that it will not 
actually produce rotation but the torque can be felt by’ 
turning the pulley and noticing whether or not it turns 
harder in one direction than in the other. The brushes 
should be so accurately set that no difference can be 
noticed when twice full-load current is flowing through 
the armature and commutating poles. 

A less reliable method is to operate the motor at no 
load in first one direction and then in the other. When 
the brushes are so set as to give exactly the same speed 
in both directions it means they are in the neutral of 
the main field. If the commutating poles are accurately 
assembled in the center between the main poles the 
brushes will also be located correctly. A third method 
less frequently used consists in setting the brushes by 
a voltmeter and was described in issue of August 11. 

With the proper grade of brush the machine should 
now operate with complete satisfaction unless some- 
thing is radically wrong with the design or with the 
windings. 

TEsts OF BRUSHEs. 


When brush tests are being conducted care should 
be taken to make no change in the machine. Very 
frequently the mica will be undercut, pressure adjust- 
ed, also other changes made and the results compared 
directly with those secured before the changes. It 
should be obvious that if it is desired to test the effect 
of a new kind of brushes, all other conditions should 
remain unchanged. 

The life of the brushes is one of the small items 
in the comparison of quality. Frequency of attention 
required, wear of the commutator, temperature of 
commutator, temperature of the windings, and free- 
dom from carbon dust deposit, these are all more im- 
portant than the life of the brushes themselves. 


CONCLUSION. 


The author desires to extend his thanks and best 
wishes to those who have followed this series of arti- 
cles. He is happy if they have proved of any help. He 
will be pleased to have questions asked and to discuss 
further to the best of his ability, either in private cor- 
respondence or through the columns of this paper, any 
points in connection with the use or manufacture of 
brushes. 





Young & Egan, Inc., 489 Fifth Avenue, New York, 
have received a contract from the Common Council, 
Newark, N. J., for the installation of lighting fixtures 
in the main hospital, laboratory, and other buildings 
of the City Hospital. 





The L. K. Comstock Company, 30 Church Street, 
New York, has been awarded a contract by the Gov- 
ernment for the installation of an electric lighting 
system in the structural shop at the Navy Yard, 
3rooklyn, N. Y., at a price of about $10,500. 





The Board of Education, Newark, N. J., upon the 
suggestion of Acting Supervising Engineer West, is 
planning for the appointment of an electrician to de- 
vote time exclusively to the city schools. It is es- 
timated that over $10,000 will be saved by the inau- 
guration of such a department in experienced hands. 





























QUESTIONS AND ANSWERS 




















All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 


Questions. 

No. 401.—TRANSFORMER FOR Low SgeconpARY VOLTAGE.— 
Will some one kindly give in detail suggestions for building 
a transformer to be used on a 440-volt, 50-cycle, three-phase 
circuit to give 6 to 10 volts single-phase secondary, the 
capacity of the secondary to be from 1800 to 2500 amperes? 
It is to be used for supplying current to an arc for cutting 
cast-iron and steel plates, engine heads, etc. Would a higher 
voltage on the secondary be an advantage? The average 
thickness of cast iron to be cut is 1% inches; the average 
steel thickness is % inch. Occasionally as large an object as 
a solid shaft 6 inches in diameter must be cut. The trans- 
former must be portable or semi-portable. Would oil or 
air cooling be better? I would like as complete details of 
the core construction and winding as possible—J. B. K., 
Torrance, Cal. 





No. 402.—EcoNoMIzErs AND Motor AUXILIARIES IN SMALL 
Borter PLants.—Is it considered good practice to install 
economizers in the smoke flues of a small boiler plant, say, 
one consisting of two 350-horsepower water-tube boilers ap- 
erating at 185 pounds pressure and supplying a 1000 and a 
500-kilowatt turbogenerator? Would it be better to use 
economizers and operate the condenser auxiliaries and other 
pumps with motors, or use the exhaust from steam-driven 
auxiliaries for feed-water heating without economizers?— 
T. M. W., St. Paul, Minn. 





No. 403.—Sienat Circuits Run over Roor Tors or Burtp- 
INGS.—In quite a few large cities it has been a custom to 
run telephone and telegraph wires and cables from one 
building to another over roof tops and across streets and 
alleys more or less indiscriminately. Are such circuits run 
with consent of the insurance interests? Is it necessary to 
secure special city permits or are the cables installed without 
securing any permit whatsoever? Have such cables been 
found a hindrance by firemen? Is there anything in the 
National Electrical Code covering them? In what cities, if 
any, are they positively prohibited ?—C. E. M., Springfield, Ill. 





Answers, 

No. 393.—MAINTENANCE OF UNDERGROUND LiNnEs.—What 
has been the actual cost of the maintenance of underground 
cables, conduits, etc., for series street lighting at various 
voltages and different systems, exclusive of electrolier main- 
tenance? What does this maintenance consist of >—T. S. P., 
San Francisco, Cal. 

This question regarding the cost of maintenance 
of underground cables, conduits, etc., for series street 
lighting for the various systems and voltages has re- 
mained unanswered for so long because an answer is 
not easily made. Different companies use different 
methods, the number of companies operating several 
methods being probably in the minority, hence a num- 
ber of replies would be required to answer the ques- 
tion fully. In any one large company the maintenance 
of underground street-lighting systems is usually car- 
ried out by several departments. There is the re- 
newal of carbons and maintenance of lamps, shades 
and cutouts; cable failures and extensions; repairs to 
poles due to accidents, pole painting and maintenance ; 
and repair of streets and pavements. These various 
expenses are itemized and their summation represents 
the total maintenance cost, a figure available only to 
officials of the company concerned. These figures 
when available are often difficult of comparison, be- 
cause of variance of expression, the cost sometimes 
being given as per front foot, per duct foot, per post, 


or per lamp per annum. 
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It must be obvious that in assessing its customers 
whether they be private individuals, municipalities, 
civic organizations or merchants’ associations, for 
street lighting upon whatever basis the utility must 
know within fairly wide limits what its costs are going 
to be, these costs including cost of energy, mainte. 
nance, depreciation and interest upon the investment 
to which is added a profit. These data are available 
to the company charging the rates, and to the state 
public utility commissions controlling them, where 
existent. To what degree the information is accessible 
is another matter. 

The National Electric Light Association maintains 
committees on street lighting and underground con- 
struction, both of whom should have a vast amount 
of cost data. Reference to the association’s transac- 
tions of the last few years fails to show anything of 
much value to querist ; however, much of the material 
on underground construction is instructive, whilst 
some of the data on street lighting in the various cities 
might be of service in following up. There is un- 
doubtedly an enormous amount of information ayvail- 
able through the N. E. L. A., which can be obtained by 
member companies; some of this is probably also ac- 
cessible to others as a matter of courtesy. 

Articles appear from time to time in the technical 
press, descriptive of various street-lighting sysiems. 
These usually cover the construction features and 
initial costs rather than the troubles that develop, and 
the cost of maintenance over a period of time. Querist 
will find it difficult to obtain what he wants because 
there is no typical installation in a case of this kind. 
Each case is different, and it is only by obtaining data 
of many installations that a fair and safe conclusion 
can be drawn.—K. R., Chicago, Il. 


No. 399.—Wirtnc Exevator Licut.—What is the best 
method of connecting the lamp in an elevator car with the 
stationary wiring system of the building?—A. S. N., Plym- 
outh, Mass. 

Answer A.—An ordinary outlet box should be in- 
stalled inside of the elevator shaft about halfway to 
the top. The circuit wires should be brought into this 
box. Use a substantial portable cord or armored lamp 
cord long enough to run from this outlet box to the 
bottom of the shaft. This cord should be securely fas- 
tened at both ends by means of clamps or pipe straps. 
At the bottom of the elevator car another outlet box is 
installed, into which the cord is run, and from which 
a piece of half-inch conduit is run up through the in- 
side of the car to a switch condulet, then to the center 
of the top of the elevator.—H. D., Detroit, Mich. 

Answer B.—In wiring up an elevator light, stand- 
ard elevator cord must be used, which is composed of 
a No. 14 B. & S. flexible cord surrounded by a pro- 
tecting rubber jacket with a waterproof braid over all. 
The cord should be 4 or 5 feet longer than one-half of 
total length of elevator travel. Halfway up the shaft 
a conduit terminal fitting or box should be placed and 
conected to general wiring of building. Any starda 
make of screw-type fittings or boxes should be used 
on wall of the shaft and for elevator cage. Locknut 
and bushing boxes are not as reliable, owing to \ ibra- 
tion and jarring loosening locknuts and_ bus/ings. 
Tie knots in cord and reinforce with tape to take 
strain from connections; and bush boxes with cither 
iron or porcelain; I generally recommend Chase nip- 
ples. Cord should preferably enter lower side of box 
on elevator shaft wall so splices can easily be made 
and cover secured thereon. : 

Secure cord underneath floor of car with @ pai 

of large cleats or knobs. for support and also to take 
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strain from connections in addition to knots in termi- 
nal of cord. Conductor here should preferably enter 
side of box, so splices can easily be made and cover 
replaced. The elevator cage should then be wired 
with standard conduit or armored cable, a snap switch 
located on the side of cage to control keyless recep- 
tacle or flush type socket. If preferred, use a porce- 
lain-lined aluminum-shell socket attached directly to 
terminal of conduit, but by no means use any fiber- 
lined sockets, as they are too frail for this purpose.— 
A. P., Chicago, II. 

Answer C.—Run the wires from the lighting cir- 
cuit into the elevator shaft through half-inch con- 
duit, or, if preferred, use two-wire BX cable. Install 
an. outlet box at the side of the shaft about halfway 
from top to bottom. Run half-inch conduit or two- 
wire 8X from the light in the car to an outlet box 
fastened to the bottom of the car near the middle. 
Connect the two outlet boxes together with heavy re- 
inforeed lamp cord or No. 14 two-conductor elevator 
cable. Have the cable long enough so that there will 
be three or four feet of slack when the car is at top 
or bottom of the shaft. Bush the holes where cable 
enters the outlet boxes and tape the cable in the bush- 
ing to prevent chafing. Support the weight of the 
cable by tying a knot in it inside the box or tape it 
to prevent it pulling through the bushing. A switch 
may be connected in by using a conduit or similar 
switch fitting in the conduit or BX at a convenient 
point between the light and the outlet box on the car. 
—W. D., Boston, Mass. 


No. 400.—RunninGc Castes IN MINE SHAFTs.—What is 
the most approved method of installing cables in mine shafts? 
What special precautions. should be taken in mounting the 
cables and protecting them?—H. R., Winnipeg, Man., Canada. 

The methods employed in carrying cables through 
mine shafts depend chiefly upon the length of the 
shaft, its lining, whether the shaft contains corrosive 
moisture, and whether the cable must be protected 
against mechanical damage. For a short shaft, iron 
pipe is sometimes used. The cable, being thus ar- 
mored, is securely anchored at the top, its flexibility 
being relied upon to press against the sides of the iron 
pipe to help hold it in place. This method is cheap, is 
only applicable to short shafts and in any case does 
not make a first-class job. 

Cables in mine shafts are usually difficult to repair 
and require a shutdown to do so, hence their installa- 
tion should be such as to lend toward reliability. Lead- 
covered cables are usually preferred for mechanical 
as well as electrical reasons. A wrapping of steel 
armor also is in the interests of reliability while per- 
mitting the best installation practice. The armor pro- 
tects the cable against mechanical damage and helps 
allay corrosion, electrolysis and other chemical action. 
Some cable manufacturers protect their mine cables 
with rope and bitumen, both inside and outside in ad- 
dition to the steel. 

An unsatisfactory manner of holding electrical 
cables in mine shafts is by means of wooden cleats. 
These cleats are pieces of wood from one to ten feet 
in length bored to fit the cable and bolted to the cross 
Stays in the shaft. Cleats of ten feet are preferable 
to those of two, since the stress is more evenly dis- 
tributed along the cable sheath. Both cable and cleats 
should be installed “inside” the cross stays where 
feasible, since they are then protected against mechani- 
cal damage somewhat, whereas when on the “outside” 
of the cross stays the cable may be damaged by traffic 
up or down the shaft, falling objects, etc. In any case 
repairs may be more convenient and safely executed. 
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In using wooden cleats for holding the cables in place 
the choice of wood is important if moisture is present ; 
oak is to be avoided, creosoted pine probably. being 
the cheapest and most preferable, since it has long 
life and will not readily accelerate corrosion. 

One favorite manner of stringing electrical con- 
ductors down mine shafts is to fasten them to steel or 
galvanized-iron messenger cable by stirrups or straps. 
This method is strong, is probably the best as a safe- 
guard against electrolytic and chemical corrosion, and 
is the one that permits of the quickest repairs or in- 
terchange of cables. It is particularly well fitted for 
use with steel-armored, lead-covered cable, since the 
steel armor can be readily anchored to the steel mes- 
senger without fear of tearing the underlying lead 
sheath. The anchors should be at regular intervals, 
the distance depending upon the length of the shaft 
and the weight of the cable, but 30 to 50 feet is good 
practice. The messenger cable should be grounded at 
both ends, and for long shafts at intermediate places, 
the steel armor also being of course rigidly connected 
to the messenger. The use of similar metals in con- 
tact, for example steel upon steel, is also important in 
preventing corrosion and galvanic action, which is has- 
tened in moisture-laden, acid-soaked mines. It is often 
very difficult to obtain good “grounds” in mines be- 
cause the resistance of sandstone and similar rocks 
and coal is very high, hence the importance of having 
one continuous ground along the steel messenger cable 
assures the proper grounding of the cable sheath. In- 
stead of using one messenger cable, two might be used 
where the installation is very important, each having 
sufficient tensile strength to hold the electrical conduc- 
tors in place should the one fail. 

Repairs to mine-shaft cables are usually difficult to 
make and often very costly, since making them necessi- 
tates shutting down the mine partially or in its en- 
tirety. The cost and delays due to repairs, and even 
the need for making them can all be largely prevented 
by care and forethought in making the initial installa- 
tion. For high-voltage transmission down the shaft 
to a substation in the mine a really high factor of 
safety is advisable. For example, by using 6600-volt 
cable instead of standard 2200-volt cable for 2200-volt 
transmission the factor of safety is materially raised, 
and failures due to breakdown of insulation safe- 
guarded against. 

Some engineers prefer cambric instead of paper 
insulation for deep shafts, on the theory that with 
paper insulation the impregnating liquid has a tend- 
ency to seep down to the bottom end of the cable; the 
upper section may then tend to dry, and the dielectric 
strength to become lower, this being followed by fail- 
ures, while the high pressures at the bottom may even 
burst the lead sheath (if unprotected by armor). In 
ordering cable for mine shafts it will be well to de- 
termine where joints can best be made, and order cable 
in the requisite lengths so that a cable splicer and his 
helper may find room at various depths of the shaft for 
their work. And remember that the reliability of a 
high-voltage cable joint depends to a very large degree 
upon the care with which it is made; good? work can 
be done only where the worker is comfortable and 
safe. 

When a power cable breaks down and energy is 
suddenly interrupted, the lights in the mine are then 
needed perhaps more than at any other time. Bearing 
this in mind suggests the wisdom of using a separate 
cable for supplying the lighting. In any case dupli- 
cate cables are advisable in important installations.— 
I. L. K. R., Chicago, IIl. 
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High-Voltage Induction-Type Feeder-Voltage 
Regulators. 


By I. C. MINICK. 





With steadily increasing loads on central stations, 
and the abnormally high price of copper, the problem 
of voltage regulation on transmission and distribution 
systems without incurring heavy mnvestment has be- 
come more and more difficult of solution. The feeder- 
voltage regulator has accordingly received considerable 
attention both from the manufacturer and the central 
station. 

Excellent results are being obtained on most large 
systems by the use of feeder regulators, the voltage 
regulation being maintained closer by the regulator 
than it would be by an increase in the size of the feed- 
ers and at considerably less expense. 

The uniformly successful results obtained by the 
use of the standard 2300-volt line of regulators has 
caused many central stations to try out feeder regu- 
lators for higher voltages on transmission lines or on 
distribution systems employing 11,000 volts or higher. 

The accompanying illustrations show views of reg- 
ulators recently furnished by the Westinghouse Elec- 
tric & Manufacturing Company to the Southern Cali- 
fornia Edison Company, Los Angeles, Cal. These ma- 
chines are rated as follows: 160 kilovolt-amperes, 
three-phase, 50 cycles, 11,000 volts for Io per cent 
regulation on 1600-kilovolt-ampere, three-phase cir- 
cuits and are equipped with motors and relays for full 
automatic operation. 

These regulators have the same general mechanical 
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Induction-Type Feeder-Voltage Regulator for 11,080 Volts. 
























Element of 11,C00-Volt Regulator Removed from Oil Tank. 


designs as standard polyphase regulators for 2300 volts 
with especial attention being given to coil insulation 
in which mica is plentifully used. Also, the casing 
of the coil is carefully worked out and by use of steel 
rings around the ends, the coils are rigidly braced 
against magnetic shock from short circuits. When it 
is considered that the secondary windings are con- 
nected in series with the feeder circuit, and must there- 
fore receive all current or voliage surges on that cir- 
cuit, the requirements for high-quality insulation and 
extra strong bracing, properly applied, become ap- 
parent. 

As in all Westinghouse feeder regulators, these 
units are so constructed that the complete stator core 
and coils, as well as the rotor, may easily be removed 
from the oil tank for inspection and repairs. 

As an example of the extreme care taken in the 
design of these regulators is cited the method of re- 
ducing vibration, with its resulting wear and noise, 
in case the bearings wear at one side, causing inequal- 
ity in the air gap. To overcome this, the windings are 
built with four coils per phase, thus distributing the 
flux distribution more evenly. 





Hayward Electrically Operated Clam-Shell Buckets. 


The increasing scarcity of labor is compelling the 
use of labor-saving machinery wherever possible. Aa 
instance of this kind is the loading and unloading 0! 
bulk materials, which formerly was done so largely by 
alien or colored laborers. War conditions, however, 
are rapidly changing this. To meet this particulat 
situation an electrically operated bucket has now bee 
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placed on the market for use in connection with prac- 
tically any type of crane, hoist or derrick and oper- 
ated by only one man who controls both crane and 


bucket. : 
The latter is known as the Hayward electric motor 








Hayward Electric Bucket Unloading Coal from Railroad Cars in 
Boiler Room. 


bucket. It consists of a clam-shell type of bucket of 
very rugged construction. It is built in capacities of 
three-fourths cubic yard and upward to any desired 
size. Attached to the suspension gear of the bucket is 
an electric motor with self-contained winding mecha- 
nism for closing and opening the bucket through a 
chain acting on its central axis. The motor is con- 
nected by a flexible cable independent of the hoisting 
cable or chain, in a way similar to a lifting magnet. 
The cable is usually provided with a terminal plug 
that fits a special receptacle on the side of the motor. 
if a very long connecting cable is required, it is 
usual to provide an automatic take-up reel at one side 
of the bucket-supporting rods. This reel works like 
a window-shade roller, its rotative power being sup- 
pliel by a set of compound springs inside the drum of 
the reel. This reel will take up cables up to 150 feet 
in length and prevent their dragging where they might 
be exposed to injury. In most cases, however, such 
a recl is unnecessary, because the cable can be taken 
care of by simple suspension from the crane. 
_ he distinctive feature of this Hayward electric 
bucket is that it provides for the closing and opening 
ot the bucket distinct from the hoisting. This means 
that the hoisting motor or engine is relieved of the 
burden of closing the bucket which when digging in 
hard materials requires considerable power and im- 
pedes the ordinary operation. Consequently, by oper- 
ating on several parts of line, a relatively small hoist- 
Ing engine is required. The bucket is operated within 
its own height and does not require to be dropped into 
the material with force so as to take a respectable bite. 
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In fact. avoidance of such forcible dropping elimi- 
nates the hard wear and heavy repairs that buckets 
are usually subjected to. This means that the bucket 
is also especially adaptable where forcible dropping 
could not be tolerated. The Hayward bucket can be 
brought down open to the surface of the material 
without jar and the closing motor then energized, 
which causes the bucket to fill as completely as de- 


' sired. A full or partial load can be picked up. In dis- 


charging, likewise, the bucket can be opened wide for 
sudden and complete dumping, or only partly opened 
for gradual discharge; moreover, if it is desired to 
discharge part of the load in several places, this can 
be done by partly opening and again closing the bucket 
at will. The operator has complete control of the 
bucket at all times. 

A very simple controller is provided for bucket 
manipulation. Its operating handle has three posi- 
tions. The middle one is dead. Throwing the handle 
to the left causes the motor to close the bucket. Throw- 
ing it back to center stops the motor at any time. 
Throwing it to the right reverses the motor and causes 
it to open the bucket as much as desired. If in closing 
the bucket its jaws should strike a hard rock or other 
noncrushable obstruction, this does not injure the 
bucket motor because the latter drives through a mul- 
tiple-disk clutch that slips under these conditions and 
permits the motor to run. This eliminates the need 
for limit switches or circuit-breakers, and like other 
features of the outfit makes it simple and practically 
foolproof. 

The bucket cannot discharge accidentally. Its dis- 
charge can be made gradual, as stated above, so as to 
deposit its load near to workmen without danger, or 
in places where a sudden dump would impose a severe 
strain on the floors or sides of wagons, cars, bins, 
hoppers and the like. 


Electric Bucket Delivering the Coal to Bunkers in Front of 
the Boilers. 
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These buckets are suitable for a variety of pur- 
poses, such as for coal and ash handling in boiler 
rooms; sand moving in foundries; ore handling, slag 
removal and other uses in iron and steel mills; for 
handling bulk materials in industrial plants; coal, 
sand and gravel loading and unloading on railroads, 
docks and terminals; sand and earth excavation in 
general construction work, etc. 
readily taken off the hook of the crane or derrick and 
the latter used for general hoisting when desired. 

Two accompanying views show use of the Hay- 
ward electric bucket in unloading coal from a railroad 
car to the bunkers in front of the boilers. These 
views are in the boiler room of the Loose-Wiles Bis- 
cuit Company, Long Island City, N. Y. An electric 
monorail hoist is used. Such use is especially suitable 
where bottom-dump coal cars are not used or where 
there is no pit into which such cars might discharge. 
In such cases hand shoveling has usually been resorted 
to, but is now practically out of the question. It will 
be noted that the bucket can empty a car thoroughly 
and. quickly and dump its load without raising an 
annoying dense cloud of dust each time or spilling its 
contents all along its travel. 

The Hayward electric motor buckets are manu- 
factured by the Hayward Company, 50 Church Street, 
New York City. 





Standard Arrow Plugs and Receptacles. 


The Arrow Electric Company, Hartford, Conn., 
is manufacturing a complete and interchangeable line 
of “Standard” plugs and receptacles. The attachment 
plug is separable. The plug body is threaded for 
Edison base outlets and the plug caps act as an 
adapter for thirteen different body parts. 

There are four different flush receptacles, five 
different surface receptacles, two current taps and 
two adapters, making a complete line of fittings for 
any form of installation. 
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Arrow E Standard 
Receptacle. 


Arrow E Standard 
Separable Piug. 


All the springs in Arrow E “Standard” plugs and 
receptacles are re-inforced, as shown in the accom- 
panying illustrations. This insures a perfect contact, 
no matter how often the plug is inserted or withdrawn. 

The “Standard” line is properly named. Six 


prominent attachment-plug manufacturers are making 
it. It can be universally adopted by all branches of 
the trade to advantage, as it will give an interchange- 
able and uniform method of: attaching appliances. 
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The bucket can be 
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Electrically Operated Air-Gun Outfit for Paint 
Spraying. 
Herewith is given an illustration of a motor-oper- 


ated air-gun outfit for paint spraying, designed and 
manufactured by David A. Wright, 568 W. Washing- 





Portable Electric-Driven Air-Gun Outfit for Paint Spraying. 


ton Boulevard, Chicago. The outfit is portable, and is 
well adapted to the work of applying paint to build- 
ings, ships and other surfaces. It can be as readily 
used for varnishing and kalsomining. The equipment 
utilized is clearly shown in the accompanying picture. 
This consists of a one-horsepower motor, belt-con- 
nected to an air-compressor, by which pressures of 50 
to 70 pounds for heavy material and 30 to 60 pounds 
for lighter material are exerted in operating the air 
gun. The relative positions of the air receiver, water 
and oil separators, air regulator and container will be 
noted. As the paint or other material is applied warm, 
an electric heater is placed just below the container. 
The container is equipped for the air-agitation of any 
material that may have a tendency to settle and make a 
non-uniform consistency. The material is also 
strained before it enters the container, to keep out 
lumps that might clog the tubes or hose through which 
it is forced to the nozzle or air-gun outlet. It will be 
observed that the paint hose is joined in the nozzle sec- 
tion by an air-pressure hose. The compressed aif 
mixing there with the fluid paint causes a complete 
atomization of the latter as it is sprayed against the 
surface being painted. 

The outfit is made for four different sizes of nozzle 
by which the volume of material is gauged. A num- 
ber of these have been ordered by the Bethlehem Steel 
Corporation for use in painting ships, and by Allis- 
Chalmers Company in its shops. This kind of an 
outfit is especially advantageous as a means of saving 
labor costs and of facilitating work in these times of 
labor scarcity. 





Miniature Meters for Commercial Circuits. 


To meet the demand for miniature instruments, 
the General Electric Company, Schenectady, N. Y, 
has perfected round voltmeters and ammeters 24 
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inches in diameter which give very accurate readings 
on direct-current circuits ranging from 10 to 150 volts 
and 10 to 150 amperes, respectively. 

These instruments, called the type DM, utilize the 
D’Arsonval permanent-magnet moving-coil principle. 
The voltmeters have self-contained resistance and the 
ammeters have self-contained shunts up to 40 amperes. 
Extremely light-weight moving elements are used with 


re Voltmeter and Ammeter for Direct-Current Circuits. 


1ed polished points and jeweled bearings. The 
e followed in the General Electric meters made 
avier service is followed closely. The zero ad- 
nt is made by a small screw in front at the base 
» instrument so that it is not necessary to open 
se except at rare intervals. 

in order to obtain complete and permanent insula- 
ll parts of the measuring elements are mounted 
sakelite base. The scale and mechanism are pro- 
| from foreign substances by a drawn brass cover 
ng a round glass dial. For convenience in read- 
metal scale plate is used with black background. 
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New Violet-Ray and Other Electrotherapeutic 
Apparatus. 


lhe beneficial effects of electrotherapeutic treat- 
ment are coming to be so generally recognized that a 
large demand has arisen for simple and reliable equip- 
ment by which it may be applied by the ordinary lay- 
man. Especially is this true with high-frequency 
violet-ray apparatus, which gives an invigorating and 
perfectly safe as well as pleasant treatment found very 
satisfactory by physicians, chiropractors and beauty 
experts for many ailments and for toning the tissues 
and nervous system. An apparatus for this purpose 
that has met with great favor is the Violetta, which in 
compact form produces an easily regulated high-fre- 
quency violet-ray discharge of great penetrating pow- 
er. [his equipment was described in our. issue of 
March 4, 1916. It consists of a violet-ray generator 














New Baby Violetta High-Frequency Outfit. 
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Combination Electrotherapeutic Cabinet and Wall Plate. 


with self-contained Tesla coil, regulator and electrode. 

The popularity of this set has induced its manu- 
facturer, the Bleadon-Dun Company, 11-17 South Des- 
plaines Street, Chicago, to put on the market a smaller 
and less expensive form of the apparatus, which has 
been called the Baby Violetta. It is expected to retail 
for $15, which places it within the reach of nearly 
everyone. As shown in the accompanying view, the 
new set has the generator, glass electrode and connect- 
ing cord all in one, and is furnished with a handsome 
case. It can be attached to any 110-volt lighting cir- 
cuit and takes only a very small current. It operates 
exactly on the same plan as the larger Violetta outfit, 
but takes a little longer to give an equivalent treat- 
ment. 

The company has also a combination cabinet and 
wall plate for physicians’ use. It is shown in the 
second illustration and, as can be seen, provides in one 
compact set for the four treatments commonly used 
in electrotherapeutics, namely, galvanic, faradic, high- 
frequency and sinusoidal currents. It includes a cord 
for connecting to the ordinary lighting circuit, an ad- 
justable induction coil, a rheostat, a Tesla coil, a 
milammeter, two lamps for illumination and resist- 
ance, a spark gap, special electrodes or applicators, 
connecting cord, terminals, etc. Ease of adjustment 
is provided for in every detail. Means are also ar- 
ranged for connecting and regulating diagnostic lamps. 

This outfit is mounted in a portable and handsome 
oak case, measuring only 16 by 10 by 7% inches. It 
can be carried like a suitcase, or quickly mounted on 
the wall. 





Keyless Receptacle for Conduit-Box and Sign Work. 


The demand for a mogul-base porcelain receptacle 
for conduit-box and large sign work is met by the 
General Electric Company, Schenectady, N. Y., with 
a new receptacle having a rating of 1500 watts, 250 
volts. This receptacle takes a 23/16-inch hole in 
the sign front, and the socket is adapted for mogul- 
base. lamps. 


Mogul-Base Keyless Porcelain Receptacle. 
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Activities in the Trade 

















Bryant Electric Company, Bridgeport, Conn., an- 
nounces the appointment of George E. Williams to take 
charge of its New York office, at 51 East 42d Street. Mr. 
Williams formerly was New York representative of Gillinder 
& Sons Company. He takes the place of Robert Abbott, who, 
as a member of the Roosevelt Hospital Unit, is “Somewhere 
in France.” 

Benjamin Electric Manufacturing Company, 120-128 So. 
Sangamon Street, Chicago, presents many new features in 
panel-board construction in the current Benjamin catalog 
S-2. A line of residence panels, with innovations in dead- 
front panel board design are featured. It marks a greater 
advance during the last year than in all previous periods 
of panel-board construction. What is also impressive 
about this bulletin is the clearness of the specifications, 
directness of description, and the page headings that in- 
dicate the purpose of the listings. 

National Electric Utilities Corporation, 103 Park Ave- 
nue, New York City, has received an ordef from Panama 
Canal authorities for all ranges, broilers and accessories 
for installation in the new Ancon Hospital at Panama. 
The award was made after severe competitive tests made 
by the Canal authorities, and is considered a special rec- 
ognition of the corporation’s Neuco electric cooking ap- 
paratus, from an electrical and a mechanical standpoint. 
It is claimed this will constitute one of the largest electric 
kitchens in this or any other country. 

Hubbard & Company, Pittsburgh, Pa. have issued a 
supplementary Bulletin No. 1, pertaining to their elec- 
trical material department. Special attention is given to 
the Pierce presteel racks for overhead line construction. 
This type of rack is designed to carry No. 3 and lighter 
wire secondary niains on poles and for service wires on 
buildings. Presteel racks for No. 3 wire are illustrated, 
as are also the Pierce standard racks for any sized wire, 
showing by comparison the lighter form of the presteel 
rack. The latter is specially advantageous for carrying 
secondary mains on poles, instead of on wood cross arms. 
This bulletin also contains illustrations and descriptions 
of the Pierce heavy presteel spreaders and break arms; 
the light presteel, horizontal house brackets, pole top 
brackets and other features that cannot fail to interest the 
electrical construction engineer. 

The Sangamo Electric Company announces the opening 
of a Chicago district office in the Old Colony Building, in 
charge of C. H. Hurtt as district manager. For several 
years the Sangamo company has had a Chicago repre- 
sentative, located with the Electric Appliance Company, 
for many years selling agents for the Sangamo Electric 
Company throughout the middle west. In establishing 
this new office, the Sangamo company has made no change 
in the selling arrangements with the Electric Appliance 
Company and the Federal Sign System (Electric) of Chi- 
cago, who will continue to handle Sangamo products ex- 
actly as in the past. The new office has been established 
with a view to giving a more complete service on San- 
gamo meters and other products than has heretofore been 
possible in Chicago and surrounding territory; this being 
necessary on account of the greatly increased demand for 
Sangamo products. A completely-equipped repair de- 
partment will be maintained as heretofore, under the man- 
agement of the Chicago office. 

The Under-feed Stoker Company of America, manufac- 
turer of the Jones underfeed mechanical stoker, gives 
some interesting stoker data in its publicity magazine. 
The municipal water and lighting plant, at Waterloo, 
Wis., is illustrated and described. The two 72 by 18 re- 
turn tubular boilers were equipped with Jones stokers in 
May, 1915, the main object in view being to accomplish 
smoke abatement. The result not only was a successful 
elimination of the smoke that previously settled over the 
village, but there was a saving of 15 to 18 per cent. in 
coal consumption. The plant load has been about doubled 
by the use of additional motors and on account of adopt- 
ing an all-night service; and exhaust heat is utilized for 
heating business blocks. The Under-feed Stoker Com- 
pany’s general office is in Harris Trust Building, Chicago. 





Trumbull Electric Manufacturing Company, Plainville, 
Conn., has under construction an additional plant building, 
to make room for increasing production of electrical sup- 
plies. The new building is to be completed and in use 
before the close of the year. 


Habirshaw Insulated Wire, manufactured by the Habir- 
shaw Electric Cable Company, and sold and distributed 
by Western Electric Company, is a product backed by 
Habirshaw reputation and Western Electric service. The 
Western Electric Company has sent out advance copies 
of advertising appearing in Saturday Evening Post. This 
advertising boosts the electric idea generally, and sets 
forth the claims and merits of the electrical contractor as 
the man who should do the wiring; this proper appeal 
closes with a few clinching statements concerning the in- 
sulated wire behind the push button and socket, and then 
the attention of the reader is focused upon Habirshaw in- 
sulated wire, accepted as standard. 


Edison Storage Battery Company, Orange, N. J.. pre- 
sents useful storage-battery information in its new Bulle- 
tin 610. The pictures, of themselves, tell an interesting 
story of the uses of storage-battery trucks and industrial 
locomotives, in the lumber industry, for haulage at saw- 
mills, between docks and yards and to shipping points. 
One striking picture is that of a train of 9 cars, loaded 
with 22,631 feet of lumber, drawn on tracks by a 6-ton 
storage-battery industrial locomotive. The use of the 
storage-battery tractor is shown in the pulling of the lum- 
ber dolly and wagon over dock floors and roadways. In 
this bulletin a description of the Edison alkaline storage 
battery is accompanied by a cut of this batterv, giving a 
cutaway view showing interior parts. Other illustrations 
are given, also tables of data useful to the electrician. 


Electric Storage Battery Company, Philadelphia, in its 
Bulletin No. 165, discusses the things essential to the suc- 
cess of the small central station. One of these is the abil- 
ity to assure reliable service 24 hours per day throughout 
the vear. As an economic aid in keeping costs below the 
prohibitive figure, this company offers its storage battery 
of Chloride Accumulators, to be charged from the gen- 
erating unit while running to carry the evening load; and 
during the hours of minimum load the engine mav be shut 
down, while the battery supplies the power without at- 
tendance. The result is that the day load becomes the 
least expensive. It is said these good results have been 
attained at numerous small central stations hv use of this 
type of battery. In one case there was installed a storage 
battery of 62 cells of Chloride Accumulator, type E-9, 
rated at 20 amperes for 8 hours, and & E-9 counter-electro- 
motive-force cells for voltage control. to establish a 24- 
hour service. The bulletin is of snecial interest, as it con- 
tains not only descriptions. but illustrations showing the 
load curve at various small stations. 

Kuhlman Electric Company, Bay City, Mich., which spe- 
cializes in the manufacture of transformers, has issued a 
series of Bulletins, 101 to 107 inclusive, the province of 
which is to afford special information concerning the sev- 
eral types of transformers made by it. The improvements 
in apparatus are put forth only after practical test of eff- 
ciency. Illustrations of the several departments of shop 
work are given in Bulletin 101. Single-phase station type 
transformers are carefully described and illustrated in 102. 
All advantageous features are referred to. In No. 103 the 
single-phase pole type for distribution lines is presented 
in attractive fashion, accompanied by a table of dimen- 
sions and weights. The 3-phase eauipment is discusse 
and illustrated in Bulletin No. 104. The Kuhlman 3-phase 
transformer has been on the market 15 years, and has 
three distinct magnetic circuits in its core of equal length 
and reluctance. Next is No. 105, pertaining to the Kuhl- 
man Service multiple street lighting systems, including the 
series multiple transformer for mounting on poles. No. 
106 covers special equipment and electrical engineering 
work, in which the high-voltage outdoor transformer 18 
illustrated. Bulletin No. 107 is devoted to strictly engi 
neering data, embodying a great number of problgms 
worked out. 
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R. Jones, electrical engineer in 
S. Army, has been transferred 
ort Snelling, Minn., to-Fort Sill, 


nce B. WepsTER has been com- 
ed as captain in the ordnance 
ent of the United States Army. 
secretary of the Western Ohio 

with headquarters in Cleve- 


es A. Lunn, manager of Pine 
ts division for Ralph L. Fuller 
pany, 2 Rector Street, New York 
ntered military service Septem- 
in the Ordnance Department of 
itional Army, in a technical ca- 
Mr. Lunn was married on Au- 


14M F. EastMAN has resigned 
as general manager of the Technical 
Journal Company, publisher of Electri- 
cal ENGINEERING, New York City, to 
enter the Reserve Officers’ Training 
Camp, Plattsburg, N. Y. He has been 
assigned to the Artillery division, and 
expects to qualify as a first lieutenant. 
\V. SporrorD, general manager of 
the \ugusta-Aiken Railway & Electric 
Corporation, Augusta, Ga., has been ap- 
pointed to a position in the United 
States naval service and is now only 
devoting a part of his time to. railway 
management. Lewis Keim, purchasing 
agent of the company, will look after 
his railway interests. 

THe Soctery FOR ELECTRICAL DEVELOP- 
MENT has three of its employees in Gov- 
ernment service. Hill Griffith, until re- 
cently with the advertising department, 
has been made captain of Cavalry at 
Fort Meade, Md. R. R. Jones is now 
first lieutenant in the Signal Service. 
J. J. Flynn, another. member of the staff, 
is with the National Army at Camp 
Upton, Long Island, N. Y. 

H. A. Fire, engineering department 
of the Commonwealth Edison Company, 
Chicago, has been commissioned a cap- 
tain in the Eleventh Illinois Infantry 
and is now at camp at Springfield, IIl. 
This company is composed entirely of 
Commonwealth Edison employees. W. 
R. \White is first lieutenant and, H. G. 
Kohick is second lieutenant. Captain 
Fife was previously a first lieutenant in 
the lirst Illinois Infantry, and resigned 
before the outbreak of the war. 

Evert F. Norton, sales engineer with 
the Standard Underground Cable Com- 
pany, with headquarters at the. Chicago 
office, has received a commission as 
major in the Engineers’ Reserve Corps, 
U. S. Army, and has left for three 
months’ training at Ft. Leavenworth, 
Kans. Mr. Norton is a graduate of 
Purdue University in eléettical engi- 
neering, and is well known in the elec- 
trical field. He- has been with the 
Standard Company about five years and 
Previous to this employment was an 
erecting engineer of electric and steam 
Power plants. 


L. W. Henry, Indianapolis, Ind., is 
now superintendent of the Indianapolis 
& Cincinnati Traction Company, suc- 
ceeding Charles O. Warfel, who re- 
signed to take a commission as captain 
in the army. 





ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered -the call 
of the Nation for men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry. have been. in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government ser- 
vice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ExectricAL Review will 
welcome news -concerning men 
who have entered the service or 
who.are engaged in any patriotic 
duties. 











MontTGoMERY CoMPANY BuiLps SOoL- 
piERS’ Cius.—Following out the plan 
which he had already announced, H. D. 
Frueauff, general manager of the Mont- 
gomery (Ala.) Light & Water Power 
Company, has opened club rooms in the 
company’s building in that city for the 
benefit of the Ohio troops which are 
training at the local cantonment. The 
club room which was opened on Sep- 
tember 6 is on the second floor of the 
building, which is situated opposite the 
post office in a part of the town easily 
accessible to the soldiers. In describ- 
ing the opening of the club room the 
Montgomery Advertiser said that “the 
large crowd which attended felt itself, 
individually and collectively, right at 
home.” The idea of the club was 
prompted by the fact that many Doherty 
employees from Ohio have joined the 
colors. 


James Ross, a vice-president of the 
American Telephone & Telegraph Com- 
pany, is known in other circles as Major 
Robb of the Depot Battalion of the 23rd 
Regiment of Brooklyn. For thirteen 
vears Mr. Robb’s military career led him 
from the grade of private to the rank 
of captain in the Twenty-third, until 
in 1913 temporary ill health made it 
necessary for him to give up his mili- 
tary activities. On July 20 of this year, 
however, Mr. Robb gained his rank of 
Major when Brigadier-General Stotes- 
bury, Adjutant General of New York 
State, notified Colonel Norton that Gov- 
ernor. Whitman had appointed “former 
Captain James Robb of Company C” to 
command the Depot Battalion of the 
Twenty-third. 


FRANK G. Boies, formerly of the In- 
ternational Trade Press, Inc., and more 
recently vice-president of the Russia- 
American Trading Corporation, New 
York, has been appointed Major in the 
Ordnance Department of the United 
States Army. Mr. Bolles has for many 
years past been connected with large 
electrical and manufacturing interests, 
including the Westinghouse Companies, 
Bullock Electric Company, Allis-Chal- 
mers Manufacturing Company, the 
Bucyrus Company and others, and was 
also engaged prior to the war in ex- 
tensive research work abroad for the 
Department of Commerce. He has also, 
at various times, undertaken special 
work for the ELectricAL REVIEW and is 
one of its valued contributors. 


Miuitrary Activity IN UNIVERSITY OF 
Wisconstn.—University of Wisconsin 
enters the academic year 1917-18 with a 
clearly outlined program for training 
students to meet conditions both during 
and following the war. It is expected 
the great majority of students will re- 
turn to go through with their college 
courses. Many members of the faculty 
are in army uniform, some of them be- 
ing away on Government work. Through- 
out, the university ideal will be to em- 
phasize its full duty in the war crisis. 

An Infantry unit of the senior divi- 
sion, Officers’ Reserve Training Corp, 
will be established this Fall, in accord- 
ance with a request made by the Board 
of Regents to the War Department. 
Preparations are being made to put this 
in effect. The purpose of this is to 
have reserve officers in training for 
forces being raised for national de- 
fense. After graduation the student 
thus trained may accept commissions in 
the Officers’ Reserve Corps. 


UNDERWRITERS’ LABORATORIES, INC., 
Chicago, Jll., announces that the follow- 
ing former employees are in uniform: 
First Lieutenant H. H. Allport, Heavy: 
Artillery, assigned for duty in France, 
formerly assistant engineer Protection 
department, Chicago office; Captain R. 
M. Clucas, Frankford Arsenal, Brides- 
burg, Pa., formerly assistant .superin- 
tendent Label Service, Chicago office; 
First Lieutenant W. E. Lucas, official 
interpreter on General Pershing’s staff, 
American Army headquarters, France, 
formerly assistant engineer Sprinkler 
Division, Frotection department, Chi- 
cago office; Sergeant-Electrician J. E. 
Ruggles, National Guard Coast Artil- 
lery, Fort Hamilton, N. Y., formerly 
Inspector, New York office; Major W. 
G. Tobin, Texas National Guard, for- 
merly agent, San Antonio office, and 
C. P. Hawes, E. L. Thrig, R. A. New- 
ton, F. F. Palmison, O. L. Robinson, 
C. W. Rulon, J. Sheldon, W. T. Wag- 
ner, M. B. Wallbank, R. M. Bernico, 
E. T. Bjorstrom, W. W. Dean, E. A. 
Jaggle, J. H. McLaughlin, C. J. Peacock, 
F. C. Petersen and A. N. Rohr. 
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Harry Ho tis is now electrical engi- 
neer for the Bethlehem Steel Company, 
Lebanon, Pa., having resigned a like 
position with the Reading Transit Com- 
pany, Reading, Pa. 


Joun P. Ketry, Trenton, N. J., has 
been re-elected president of the Trenton 
Electric Club for the coming year. 
Arthur Bennett is vice-president, and 
Harry Williams, treasurer. 


E. W. Kearns, who has been mana- 
ger of the Light & Power Company at 
Rainier, Ore., for the last six years, 
has assumed charge of the plants at 
Newport and Toledo, Ore. G. E. Rin- 
gle, formerly of Hillsboro, has succeeded 
him at Rainier. 


CHARLES PoETHKE, who has held the 
position of chief smoke inspector of 
Milwaukee since 1904, has been reap- 
pointed for another term of four years. 
He is a charter member of the Inter- 
national Association of Smoke Preven- 
tion. 


Witti1am H. Ferner, general master 
mechanic of Central of Georgia Rail- 
way, has been appointed acting super- 
intendent of motive power. He suc- 
ceeds Frederick F. Gaines, who has been 
granted a leave of absence on account 
of illness. 


T. F. Grover is now vice president and 
general manager of the Chicago, South 
Bend & Northern Indiana Railway, 
South Bend, Ind. He went to South 
Bend from Terre Haute, where he was 
connected with the Terre Haute, In- 
dianapolis & Eastern Traction Com- 
pany. 

E. E. Porrs, Lexington, Ky., has been 
appointed purchasing agent of the Ken- 
tucky Traction & Terminal Company, 
the Lexington Utilities Company and 
the Lexington Ice Company. He for- 
merly was general storekeeper for the 


Kentucky Traction & Terminal Com- 
pany. 
W. J. Gramps, of Seattle, Wash., as- 


sistant to the president of the Puget 
Sound Traction, Light & Power Com- 
pany, has been appointed section chief 
of the Sixth District of the Free Navi- 
gation Schools, by the United States 
Shipping Board. The schools are estab- 
lished by the Government and under the 
Board’s general supervision and Mr. 
Grambs has supervision over the schools 
of Astoria, Portland and Tacoma. 


J. D. Wurtremore has been appointed 
general manager of the West Virginia 
Traction & Electric Company, Wheel- 
ing, W. Va. He formerly was general 
manager of the Claremont Railway & 
Lighting Company, Claremont, N. H., 
and these roads are both controlled by 
the Eastern Power & Light Corporation, 
New York. Mr. Whittemore has been 
connected with the General Electric 
Company, both at Boston and Schenect- 
ady; also with the Rochester Railway 
& Light Company at Rochester, N. Y. 
Before joining forces with the Clare- 
mont Railway & Lighting Company he 
was manager of the Gardner Electric 
Light Company at Gardner, Mass. 


. 


Frep J. Moore, who has been con- 
nected with the Ohio Electric Railway, 
headquarters at Springfield, since its in- 
ception, is now general superintendent 
of transportation for the railway. For 
a number of years he was superintend- 
ent of the three divisions entering Co- 
lumbus. 


O. H. Srtmonps, general manager and 
purchasing agent of the Vicksburg 
Light & Traction Company, Vicksburg, 
Miss., has been appointed general mana- 
ger of the Dubuque Electric Company, 
Dubuque, Iowa, succeeding E. M. 
Walker, who recently resigned. Elston 
& Company, Chicago, control the Du- 
buque and Vicksburg properties. 


STANLEY CLAGuE, who has been active 
in the Advertising Association of Chi- 
cago for a number of years, recently 
was unanimously elected managing di- 
rector of the Audit Bureau of Circula- 
tions, by the board of directors of that 
organization. Mr. Clague has been a 
director of the Audit Bureau of Circu- 
lations since it was founded. In accept- 
ing the managership of the Audit Bu- 
reau he withdrew from the advertising 
firm of Taylor-Critchfield-Clague Com- 
pany. The province of the A. B. C. is 
to compile and furnish data relative 
to the circulation of publications, based 
upon direct examinations of subscrip- 
tion lists. Mr. Clague is a member of 
the International Commission of Asso- 
ciated Advertising Clubs of the World. 
The headquarters of the Audit Bureau 
are at 15 East Washington Street, Chi- 
cago. 


LAwreENcE E. Goutp has organized the 
Economy Electric Devices Company, 
which company will act as exclusive 
sales agent for the railway products of 
the Sangamo Electric Company, Chi- 
cago. Mr. Gould, who has been con- 
nected with the Electric Railway Jour- 
nal for many years, is well and favor- 
ably known in the electric railway in- 
dustry and has been active in many 
territorial electric railway associations, 
as well as other associations. He was 
born in Michigan and received his elec- 
trical engineering education at Cornell 
University. When a boy in school he 
worked for the Owosso & Corunna 
Electric Railway & Light Company, now 
part of the Michigan Railway system. 
He rapidly advanced, having held vari- 
ous responsible positions and in 1905 
was appointed electrical editor of the 
Electric Railway Jowrnal and before the 
year was over was made editor-in-chief 
of that paper. In 1908, when that paper 
and the Street Railway Journal became 
known as the Electric Railway Journal, 
Mr. Gould was appointed western edi- 
tor, which position he held until 1912, 
when he went to New York to become 
business manager for the paper. In 
1914 he returned to Chicago as western 
manager and in May, 1916, was ap- 
pointed industrial editor in charge of 
the department which he created, known 
as “Manufactures and Markets.” He 
continued in this capacity until his pres- 
ent venture. 


: 





Fre_inc Foster, until recently adver- 
tising manager, Hughes Electric Heat- 
ing Company, Chicago, has joined the 
advertising staff of the Society for Elec- 
trical Development, with headquarters 
in New York. He will take the place 
made vacant by the resignation of E. M. 
Hunt, who has become connected with 
the Review of Reviews. 





Obituary. 


Frank L. DeEerrtnG, claim agent for 

the Edison Electric [luminating Com- 
pany, Brooklyn, N. Y., died at the Bush- 
wick Hospital in that city on Septem- 
ber 7, aged 60 years. 
_ Epwarp J. JoHNson, New York, an 
inventor, for many years associated in 
an important capacity with Thomas A. 
Edison, died at his home on Park Ave- 
nue, September 9, aged 71 years. 


Etna KwuHLMAN, president of the 
Kuhlman Electric Company, Bay City, 
Mich., died on September 14 at his 
home, after a lingering illness. Mr. 
Kuhlman was one of the pioneers in 
the transformer industry and did much 
towards raising the standards of prac- 
tice. He was widely known in elec- 
trical circles and his untimely death will 
be a distinct loss to the industry. 


Rosert K. Younc, Wellsboro, Pa., a 
member of the state Public Service Com- 
mission, died at the Blossburg Hospital 
of that city, September 12, as a result 
of an injury to his leg. Mr. Young 
was also president of the Wellsboro 
Electric Company and of the Tioga 
County Savings & Trust Company. He 
was formerly State Treasurer, being 
elected to office in 1913, and upon ex- 
piration of term in May, 1917, appointed 
a member of the Public Service Com- 
mission. 


Francis B. H. Parne, New York, a 
member of the firm Paine, McClellan & 
Campion, electrical and consulting engi- 
neers, died at his home on Riverside 
Drive, September 13, aged 48 years. Mr. 
Paine was born in Chicago and gained 
his electrical and engineering education 
with the Westinghouse Electric & Man- 
ufacturing Company. He was connected 
with the power development work of 
the Ontario Electric Light & Power 
Company at Niagara Falls. He is sur- 
vived by his widow, a son and a daugh- 
ter. 

Tuomas Ewine, after having served 
four years as Commissioner of Patents, 
Washington, D. C., has resigned that 
position to resume the practice of law, 
with offices at 160 Broadway, New York 
City. Inasmuch as he was engaged m 
law practice in that city for many years 
prior to assuming the duties of Com- 
missioner of Patents, his resumption of 
activities in that profession will be ac- 
complished promptly. Mr. Ewing was 
assistant examiner of patents from | 
to 1890, and his subsequent law prat- 
tice was largely in connection with 
patent causes, during which he handled 
many of the most important matters 
before that department. 
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WEEKLY RECORD OF CONSTRUCTION ACTIVITIES 


EASTERN STATES. 


RUTLAND, VT.—The Rutland Rail- 
way, Light & Power Company is build- 
ing a new transmission line from its 
Rutland substation to West Rutland. A 
high nsion line from West Rutland to 
Castleton Corners has recently been com- 
plete: 

SPRINGFIELD, VT.—Jones & Lamson 
Mach Company, manufacture of 
lathes, has awarded a contract for the 
erect of a new one-story addition to 
its power plant, about 30x60 feet, for 
works operation. 

NEW BEDFORD, Mass.—New Bedford 
Gas & Edison Light Company has com- 
menced the erection of an addition to its 
powe plant on Cannon street to cost 
about $500,000. Stone & Webster, Bos- 
ton, are engineers for the company. 

NEW LONDON, CONN:—Bureau of 
Yaré and Docks, Washington, D. C., 

npleted plans for the constructio 
ew power plant at the local navai 

to cost about $500,000. F. R. Har- 
hief. 

BUFFALO, N. Y. — Buffalo General 
Electric Company has commenced the 
construction of an addition to its power 
plant station on the River Road. 

NEW YORK, N. Y. — Interborough 
Rapid Transit Company has acquired 
property on East Eighteenth street, ad- 
joining its power plant, for the erection 
of an addition. The company is also 
planning for the construction of a new 
transformer station on West Sixteenth 
street 

NEW YORK, N. Y.—New York Edison 

ipany is building a one-story addition 

substation on West Twenty-sev- 

street. The structure will be about 
feet, and cost $35,000. 

NEW YORK, N. Y.—Bronx Interna- 
tional Exposition, Inc., has arranged for 
the construction of a new transformer 
department at its building on One Hun- 
dred and Seventy-seventh street. 

NEW YORK, N. Y.—King County Light 
& Power asks for authority to issue ad- 
ditional bonds amounting to $1,000,000, 
the proceeds of which to reimburse the 
treasury for improvements made. 

THIELLS, N. Y.—Board of Managers 
of Letchworth Village will receive bids 
until September 28 for electrical work in 
the Assembly Hall and Industrial Build- 
ing. Frank A. Vanderlip, 7 Wall street, 
New York City, is president. 

WHITE PLAINS, N.- Y.—Westchester 
Street Railway Company has had plans 
prepared for a new two-story operating 
plant on Main street. 

BAYONNE, N. J.—Public Service Elec- 
tric Company- is arranging for the im- 
mediate installation of a new  street- 
lighting system on-lower Broadway from 
Fifth to Tenth streets. A new system 
will also be installed on the same thor- 
ae ire from Tenth to Eighteenth 
streets. 

BAYONNE, N. J.—Board of City Com- 
missioners has had- plans prepared for 
the installation of an_ electric-lighting 
system in the Park House, City Park, 


West Fifteenth street. Bids for the work 


are now being asked. 


DOVER, N. J.—New Jersey Power & 
Light Company has completed arrange- 
ments for purchasing power from the 
Jersey Corporation. The latter com- 
pany will immediately install a new 200- 
kilowatt generator at its plant, to be 
driven by water turbine. 

ESSEX FELLS, N. J.—Public Service 
Electric Company has made _ contract 
with Essex Fells Borough Council for 
lighting the Borough for a term of five 
years. Rates will be the same as with 
other surburban municipalities for sim- 
ilar service. 

GLOUCESTER CITY, N. J. — City 
Council has passed an ordinance grant- 
ing a 50-year franchise to the Delaware 
& Atlantic Telegraph & Telephone Com- 
pany for the installation of underground 
and aerial lines in different sections of 
the city. 

NEW BRUNSWICK, N. J. — Public 
Service Corporation has completed the 
erection of a new engine and compressor 
house addition to its local plant. 

NEWTON, N. J.—Newton Electric & 
Gas Company will draw up and submit a 
proposition in reference to lighting the 
streets here. 

PERTH AMBOY, N. J.—C. Pardee 
-Works, manufacturers of steel billets and 
bars, are considering the installation of 
a new gas producer plant to replace the 
works recently destroyed by fire. 

CHALFONT, PA.—Borough officials 
are planning for the installation of a 
new electric-lighting system. A power 
line will be constructed from Lansdale to 
Chalfont to furnish service. 

ENOLA, PA.—Pennsylvania Railroad 
Company has commenced the installation 
of a new lighting system at its local 
shops, replacing arc lamps with 600- 
candlepower units. The new system will 
include both shops and yard. 

ERIE, PA.—Union Iron Works will 
build a new power plant at its works on 
Cascade street. The structure will be 
one-story, about 60x90 feet, and cost 
$15,000. 

HARRISBURG, PA.—Bell Telephone 
Company of Pennsylvania has completed 
the construction of a new line between 
Harrisburg and York. 

KULPSVILLE, PA.—Borough Council 
is installing a new electric system for 
street-lighting service. 

PHILADELPHIA, PA. — Bureau of 
Yards and Docks, Washington, D. C., is 
preparing: plans for the erection of a new 
power plant at the local navy yards to 
cost about $45,000. F. R. Harris, chief. 

PHILADELPHIA, PA.—De Long Hook 
& Eye Company is building a one-story 
power plant at its new factory at Twen- 
ty-first and Clearfield streets. The en- 
tire plant will cost about $250,000. 

PHILADELPHIA, PA.—Girard Point 
Storage Company has awarded a con- 
tract for the construction of a new 
one-story power plant, 34x45 feet, at 
Twenty-sixth street and Forty-fifth ave- 
nue, to cost about $31,000. John N. Gill 


& Company, Otis Building, are the con- 
tractors. 

PHILADELPHIA, PA. — Henry H. 
Sheip Manufacturing Company, Sixth 
street and Columbia avenue, is taking 
bids for the construction of an addition 
to the power plant at its woodworking 
factory. 

PHILADELPHIA, PA.—Niles-Bement- 
Pond Company, manufacturer of machine 
tools, is having plans prepared for the 
construction of a new one-story, rein- 
forced-concrete power plant, 90x108 feet, 
at its Plainfield, N. J., works. Harris & 
Richards, Drexel Building, are architects. 
Headquarters of the company are at 111 
Broadway, New York City. 


PHILADELPHIA, PA.—Standard Con- 
struction eet, Drexel Building, has 
submitted a low bid to the city for the 
construction of a new power plant at 
the Philadelphia General Hospital, Thir- 
ty-fourth and Pine streets, at a cost of 
$226,800, and with proposed additions in 
initial plans, $238,600. 

PHILADELPHIA, PA. — Treen Box 
Company has awarded a contract for the 
erection of a one-story power plant, 30x 
60 feet, at its new factory to be located 
at Memphis and Tioga streets. 


PITTSBURGH, af inne Mars 
& Butler Railway Company will expend 
$1,250,000 in improvements. Address R. 
H. Boggs, president of the Dollar Trust 
& Savings Company. 


PITTSBURGH, PA. — Public Service 
Commission has granted the Duquesne 
Light Company permission to issue se- 
curities for $3,271,250 for extensions and 
improvements, and existing obligations. 


READING, PA.—Metropolitan Electric 
Company, Reading; the Edison Electric 
Company, Lebanon; the Lebanon Valley 
Electric Company, Lebanon, and_ the 
Lebanon Valley Electric Light Com- 
pany, Lebanon, have been merged into 
one company to be known as the Metropol- 
itan Edison Company. The new organ- 
ization has acquired the control of the 
Pennsylvania Utilities Company and will 
in turn be under the ownership of the 
Eastern Power & Light Company. The 
companies affected are operated by W. 
S. Barstow & Company, and Bonbright 
& Company, Inc., New York. The new 
organization will operate the proposed 
new power plant of the Metropolitan 
Electric Company on the _ Schuylkill 
River, near Klapperthal, construction of 
which has been commenced. The plant 
will be two stories, reinforced-concrete, 
with initial installation to comprise two 
turbo-generators. It will be used to 
augment the present power service in 
the Lebanon Valley district, and is esti- 
mated to cost $100,000. The company is 
also building an addition to its West 
Reading plant, about 2§x60 feet, to in- 
crease the present capacity. The work 
will include considerable expansion and 
improvement in the boiler works, con- 
sisting of new automatic coal-handling 
equipment and other apparatus to cost 
about $125,000. A new rotary substation 
and switching station will be erected at 
Sixth and Bern streets, Reading, to cost 
about $10,000. 








Business is Good 


Business conditions at’ this time are most satisfactory. There seems to be very little let up. 
In a general way business in the next year is going to be very prosperous.—L. L. Brastow, Sales 
Manager, Trumbull Electric Manufacturing Company. 
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Council is 


scOOBA, MISS. — Town 
, a new 


planning for the installation of 
electri -lighting system. 

OZARK, ARK.—Improvements to cost 
about 0,000 are to be made at an early 
date by the Citizen’s Service Company 
on its plant here. 


BLACKWELL, OKLA.—Lightning 
struck the lighting plant and a new $15,- 
900 engine was Shattered here Sept. 7. 


MACOMB, OKLA.—The Equity Tele- 
phone Company chartered with a capital 
stock of $16,000, by_R. W. Johnson, W. A. 
Young and M. L. Stice, all of Macomb. 

MIAMI, OKLA.— Matter of $200,000 
municipal bonds will be taken up in the 
near future. If same carry, $45,000 will 
be apportioned to an extension of the 
Elect Light and Power service; $45,- 
000 to improving the water system; $80,- 
ooo for storm sewers; $20,000 for sanitary 
sewers 

WOUDWARD, OKLA.—Ft. Supply Tel- 
ephone & Telegraph Company has in- 
creas¢ its capital stock from $50,000 to 
$75, 00! 

FAIRY, 
Comp 
of $3t aS 
son, J. H. 


WESTERN STATES. 


TERRY, MONT.—Council has ordered 
installation of electric lighting systems 
in cit 

CARSON CITY, NEV.—Nevada Val- 
leys ower Company, which has an- 
noun plans for the erection of a $300,- 
000 1 roelectric plant on Truckee River 
and transmission lines covering a large 
section of western Nevada, has secured 
a franchise for the construction of its 
power plant. 

COLVILLE, WASH.—Northport Power 

eht Company has asked for a fran- 

for an electric transmission line 

he international boundry line to 
of Northport. 

SEATTLE, WASH.—Arrow Electric 
Company was awarded contract for 
changing Division ‘‘A’’ of the municipal 
street railway system from a double to a 
single trolley at $5220. 

SEATTLE, WASH.—Sealed bids are 
being received by city comptroller for 
purchase of $300,000 light and power 
plant bonds, maturing in equal series, 
from 6 to 20 years. 

SEATTLE, WASH.—Bill of Councilman 
0. T. Erickson, authorizing issuance of 
street railway utility bonds for purchase 

val Heights line, owned by Harry 
‘eat in Ballard, or the paralleling 
t line, has been passed. The engi- 
department has estimated cost 
ending the city’s Division A from 
esent terminus at Thirteenth ave- 
Vest and Thorndike avenue, across 
3allard bridge to Leary avenue and Mar- 
ket street at $28,542. For this extension 
council has authorized a loan of $25,000 
from the light fund. It is estimated that 
cost of extension from Market street and 
Leary avenue to north city limits, along 
streets occupied by Loyal Heights line 
will be close to $100,000. 

ASTORIA, ORE.—Matter of extending 

» street car line to the McEachern 

Company’s yards, and to the plant 
(storia Pulp & Paper Company at 
of about $20,000 is being consid- 


TEXAS.— Fairy Telephone 

chartered with a capital stock 
Ernest R. Rudaley, Ben Glea- 
Davis and others. 


ered 

PENDLETON, ORE.—City council has 
made new street lighting contract with 
Pacif Power & Light Company for a 
period of five years. 

PORTLAND, ORE.—Pacific Power & 
Light Company has leased for itself and 
for its subsidiary companies the Port- 
land Gas & Coke Company and the 
Walla Walla Railway Company, the four 
lower floors of the Henry Failing Estate 
Building at Fifth and Alder streets. 

AZUSA, CAL.—United Light & Power 
Company is planning the installation of 
a plant that will cost, about $500,000 and 
will provide 6000 kilowatts. 

BARSTOW, CAL.—Southern Sierras 
ower Company will begin at once the 
construction of a new transmission line 
west from this place, a distance of 41 
miles, at a cost of $115,000. 

. LONG BEACH, CAL.—An ordinance of 
intention has been adopted for installing 
lighting standards of reinforced concrete. 

LOS ANGELES, CAL.—Pacific Elec- 
tric Company will expend $140,000 on im- 
provement of Santa Monica-Sawtelle line 
of its electric railway system. 

LOS ANGELES, CAL.—Pacific Tele- 
Phone & Telegraph Company has appro- 
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priated $200,000 for improvements in 
southern California, as foilow: Glendale 
central office, $77,410; copper circuit be- 
tween Campo and El Centro, $38,020; 
copper circuit between San Diego and 
Campo, $30,080; trunk cables between 
Ocean Beach and San Diego, $15,090; im- 
provements at Orange, $9200; pole lines 
between Los Angeles, Whittier and Ar- 
tesia, $9240; re-routing line between Re- 
dondo and Redondo Junction, $7150; 
work at Ocean Beach, $3880; aoe and 
cables at Orange, $1430; remodeling plant 
at Ocean Beach, $2360; work on Bakers- 
field line, $2330; circuits between Tor- 
rance and Los Angeles, $2110; cable work 
at Brawley, $670; magneto switchboard 
at Calexico, $570, and other minor work. 
LOS ANGELES, CAL.—Western Union 
Telegraph Company has taken over the 
telegraphic service along the line of the 
Tonopah and Tidewater Railroad. 
PITTSBURG, CAL.—Great Western 
Power Company has bought 14 acres of 
the Muir estate, where it has started ex- 
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STOCKTON, CAL.—It is announced 
that an electric smelting plant will be 
built at Bay Point, Cal., by the Pacific 
Electro Metals Company, of which C. D. 
Clark is president. Project is financed 
by Stockton men, among them being C. 
D. Clark, manager of California Naviga- 
tion & Transportation Company; J. M. 
Kroyer, of Samson Sieve Grip Tractor 
Company; J. H. Hough, president of 
First National Bank, Stockton. 
WATSONVILLE, CAL.—Coast Counties 
Gas & Electric Company has made a 
proposition to expend $5000 in installing 
142 lights if the city will pay the monthly 
bill for current. It is planned to install 
80 80-watt lights, 37 100-watt lamps and 


25 of the 250-watt variety. 








PROPOSALS 

















Service. 

Only those who have been “on 
the inside” can know the tremen- 
dous influence which an efficient 
business paper wields nowadays in 
shaping the course of events with- 
in its own industry. Very much 
of the work done by such a jour- 
nal never appears within its pages 
at all, but is rendered as supple- 
mentary advice and assistance in 
personal instances, and. this serv- 
ice is very frequently comparable, 
both as to character and extent, 
to that rendered by a doctor or 
lawyer to patient or client. Even 
when this is not the case, and the 
results of investigation carried on 
or reports of data gathered are 
published in the pages of the peri- 
odical, the reader gets facts which 
are vital to the well-being of his 
industry, and gets them at the 
purely nominal expense of his 
subscription, though if collected 
for his individual use alone, or 
under his own direction, the gath- 
ering of such material might have 
cost hundreds of dollars. The re- 
lation between subscriber and 
publication is in fact getting so 
close and direct, in the busmess 
paper field (as well as in others) 
that there is a well-defined ten- 
dency for the trade publication to 
become a sort of business forum, 
or public meeting place where all 
interested persons may make their 
contribution to the good of the 
cause in general. 











cavating for one of the largest outdoor 
type substations in the west. The ex- 
penditures will reach $100,000. 

SAN DIEGO, CAL.—San Diego Con- 
solidated Gas & Electric Company an- 
nounces expenditures totaling $687,000 
for year which began July 1, 1917. Of 
this $284,000 will be used for extending 
company’s electric power lines to San 
Juan Capistrano to connect with hydro- 
electric line of Southern California Edi- 
son Company, of Los Angeles. The com- 
pany has applied for permission to issue 
bonds to amount of $1,000,000. 

SAN FRANCISCO, CAL.—Pacific Tele- 
phone & Telegraph Company has appro- 
priated $59,920 for additional phantom 
circuit between Sacramento and Stock- 
ton, Cal., and for improvements in the 
Stockton-Fresno division. 

SAN FRANCISCO, CAL.—Visalia Elec- 
tric Railroad Company has been author- 
ized to build tracks near the southerly 
boundary line of Lindsay. 

SAN FRANCISCO, CAL. — Yosemite 
Power Company has been authorized to 
sell to Sierra & San Francisco Power 
Company for $450,000, plus the cost of 
additions and improvements from Dec. 1, 
1916, its electric production, transmission 
and utility business known as the La 
Grange Division. 





SUPPLIES.—Bureau of 
Navy Depart- 
has asked for 


ELECTRICAL 
Supplies and Accounts, 
ment, Washington, D. C., 
bids for the following supplies under 
schedules given herewith: Miscellaneous 
rubber-insulated, lead-sheathed lighting 
and power cable; miscellaneous incandes- 
cent-lamp cord; miscellaneous rubber- 
insulated lighting and power wire; 220 
pounds slow-burning, solid, triple-braid 
underwriters’ wire; miscellaneous weath- 
erproof triple-braid wire, delivery at 
Mare Island, Cal., schedule 1484, and mis- 
cellaneous interior communication rub- 
ber-insulated cable; 300 feet rubber-insu- 
lated, flexible brush holder cable; 60,000 
feet silk-covered bell cord; 15,000 feet 
double-conductor telephone cord; 2300 
feet single-conductor lighting and power 
wire; 3000 feet twin-conductor, leaded- 
armored lighting and power wire, deliv- 
ery at Mare Island, Cal., schedule 1485. 


POST OFFICE. BUILDINGS.—Super- 
vising Architect, Treasury Department, 
Washington, D. C., is inviting sealed bids 
for the construction of post office build- 
ings at the following places, date of 
opening of bid being given in each case: 
At Andalusia, Ala., bids opened Oct. 23: 
Bad Axe, Mich., Oct. 12; Bakersfield, 
Cal., Oct. 24; Mount Carmel? Ill, Oct. 26; 
Waterloo, Iowa, Oct. 29; Waynesboro, 
Va., Oct. 15. Drawings and specifica- 
tions may be obtained at the office of 
James A. Wetmore, acting supervising 
architect, Washington, D. C. 

LIGHTING FIXTURES. Supervising 
Architect, Treasury Department, Wash- 
ington, D. C., will receive sealed pro- 
posals until Sept. 28, for furnishing and 
installing interior lighting fixtures in the 
United States appraisers’ stores at Bos- 
ton, Mass. Drawings and specifications 
may be obtained at the office of James 
A. Wetmore, acting supervising archi- 
tect, Washington, D. C. 

POWER HOUSE.—Bids will be _ re- 
ceived until 11 a. m., Oct. 2, by United 
States Engineer for building fireproof 
power house at dam No. 24, Ohio River. 

REFRIGERATING PLANT.—Supervis- 
ing Architect, Treasury Department, 
Washington, D. C., is inviting sealed bids 
for a refrigerating plant in the United 
States Marine Hospital at Key West, 
Fla., bids opening Sept. 28. Copies of 
specifications may be obtained at Cus- 
todian’s office, or at the office of James 
A. Wetmore, acting supervising archi- 
tect, Washington, D. C. 








INCORPORATIONS 




















DOVER, DEL.—Animated Bulletin 
Company. Capital, $100,000. To manu- 
facture electric signs, etc. Incorporators: 
Richard M. Craig, San Antonio, Tex.; 
Frank W. Arford and Charles A. Murphy, 
both of Chicago, IIl. 

CHICAGO, ILL.— Mississippi Valley 
Telephone Company. Incorporated in 
Delaware with capital of $100,000. To 
construct and operate telephone systems. 
Incorporators: . F.. Kimball, R. B. Hall 
and A. L. Epstein, all of Chicago. 

LEBANON, MO.—The Missouri Water 
Power and Electric Company chartered 
with a capital stock of $300,000. The di- 
rectors are J. C. Settle, S. R. Price, Guy 
R. Stanton and J. B. Quigley. 
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Electrical Patents Issued September, 4 1917 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,238,739. Illuminated Display Appa- 
ratus. F. C. Bowdidge and P. C. Mc- 
Mullen, Albany, N. Y. Has a motor- 
driven reflector creating optical illusion 
of flag flying. 

1,238,748. Multi-Exchange Telephone 
System. H. D. Currier and R. lL. Utter, 
assignors to Kellogg Switchboard & Sup- 
piy Co., Chicago, all, Arrangement of 
circuits. 

1,238,753. Handle for Battery-Boxes 
and Means for Locking Same. 8. Ford, 
Philadelphia, Pa. Structural details. 

1,238,754 and 1,238,755. Secondary or 
Storage Battery. 3B. Ford, Philadelphia, 
Pa. Structure and mounting of puates 
and separators in a container. 


1,238,768. Insulator. G. C. Hill, Vic- 
tor, N. Y. Suspension type. 
1,238,772. Railway-Signal. R. F. Hud- 


son, assignor to Hudson Railway Signal 
Co., Inec., Richmond, Va. Electromag- 
netic mechanism for operating signal. 
776. Thermostatic Trip-Switch 
Device. J. Jackson, assignor to Globe 
Stove & Range Co., Kokomo, Mich. 
Structural details. 

1,238,784. Grinding-Mill. W. J. Keary, 
Schenectady, N. Y. Driving motor is con- 
trolled by supply and withdrawal of ma- 
terial. 

1,238,792. Electric Hot-Plate or Heat 
Unit. M. E. Louth & J. Jackson, assig- 
nors to Globe Stove & Range Co., Koko- 
mo, Ind Manner of mounting resistor. 

1,238,793. Electric Heat-Storage Heat- 
ing Unit. M. E. Louth & J. Jackson, 
assignors to Globe Stove & Range Co. 
Manner of mounting resistor. 

1,238,799. Connector for Flexible 
Armored Conductors. L. Marchand, Jr., 
Pittsburgh, Pa. Structural details. 

1,238,807 and 1,238,808. Electric-Hot 
Plate or Heating Unit. J. C. Patten, as- 
signor to Globe Stove & Range Co. Mount- 
ing and insulation of resistor. 

1,238,811. Cable-Socket. J. A. Phil- 
lips, Drumright, Okla. Structural de- 


1,238,816. Holder for Tail-Lights and 
Number Plates for Automobiles. E. E 


Poole, Boston, Mass. Details of con- 
struction. 
1,238,823. Protective Burglary-Alarm 


for Buildings, Etc. P. Roeder, Brooklyn, 
N. Y. Alarm circuit controlled by screen- 
like conductor. 

1,238,845. Locking-Switch. P. C. Thon- 
er, Everett, Mass. High potential knife 
switch for mounting on wall or ceiling, 
has latch for securing it, closed and 
disengageable by eye in which hook end 
of hole may be inserted. 

1,238,848. Highway Signaling Appara- 
tus. E. W. Vogel, assignor to Chicago 
Railway Signal & Supply Co., Carpenters- 
ville, Ill. Electrically operated and illumi- 
nated visible and audible danger signal. 

1,238,849. Lamp-Socket. G. W. Wacker, 
assignor to National Carbon Co., New 
York, N. Y. Structural details. 

1,238,850. Portable Electric Light. G. 
W. Wacker, assignor to National Carbon 
Co., New York, N. Y. Tubular flash 
light. 

1,238,868. Electric-Lighting Apparatus. 
Cc. Wirt, assignor to Wirt Co., Phila., 
Pa. Regulable lamp cluster. 

1,238,869. Valve-Receiver for Wireless 
Signals. G. M. Wright, assignor to Mar- 
coni Wireless Telegraph Co., New York, 
N. 4 Structure and arrangement of 
electric valve. 

1,238,885. Junction-Box. A. Chmela, 
assignor to Splitdorf Electrical Co., 
Newark, N. J. Manner of insulating 
cable point. 

1,238,887 and 1,238,888. Railway Traffic 
Controlling Apparatus. J. P. Coleman, 
assignor to Union Switch & Signal Co., 
Swissvale, Pa. f£lectro pneumatic ap- 
paratus. 

1,238,896. Automatic Regulator for 
Combined Dynamo and Storage Battery 
Circuits. A. E. Doman, assignor to Dy- 
neto Electric Corp., Syracuse, N. Y. Ve- 
hicle lighting system. 

1,238,911. Sheet-Metal Form for Arma- 
ture-Coils. W. . Hensley, assignor to 
Bound Brook Engine & Mfg. Co. Struc- 
tural details. 

1,238,921. Spool Construction. F. Jo- 
hannsmeyer, assignor to Cutler-Hammer 
Mfg. Co., Milwaukee, Wis. For coils. 

1,238,922. Rall-Contactor. E. C. John- 
son, Los Angeles, Cal. Operated by 
movement of railway rail. 

1,238,923. Dyniamo-Electric Machine. 
c. L. Kennedy, assignor to MHoltzer- 
Cabot Electric Co., Roxbury, Mass. Struc- 


ture of machine with armature having 
direct and alternating current windings. 

1,238,936. Transparent License-Tag 
and Holder. H. W. Paynter, assignor of 
one-half to H. A. Paynter, Phila., Pa. 
For automobiles. 

1,238,937. Signaling Device. _ 
Perry, Newton Center, Mass. Portable 
device having key operated visual and 
audible signals. 

1,238,948. Apparatus for Operating 
Flashlights. H. V. Sheppard, Worcester, 
Mass. Details of electromagnetically vi- 
brated contactor. 

1,238,959. Terminal-Bending Tool for 
Armatures. E. J. Tomlinson, assignor 
to V. G. Apple, Dayton, Ohio. Structural 


1,238,975. Signaling Apparatus. H. R. 
Worthington, Dunfield, N. Jd. Elec- 
trically operated sound producing device 
with oscillating megaphone. 

1,238,990. Self-Cleaning Spark-Piug. W. 
H. Cotton, assignor to Old Dutch Mfg. 
Co., Huron, S. D. Structural details. 

1,239,005. Incandescent-Lamp-Attach- 
ing Member. A. L. Harris & E. F. Casa- 
nova, San Francisco, Cal. A _ one-piece 
shell for attaching a lamp base to a 
socket. 

1,239,008. Electromagnetic Winding. C. 
T. Henderson, assignor to Cutler am- 
mer Mfg. Co. Warmer of insulation to 
facilitate impregnation. 

1,239,011. Automatic Telephone-Ex- 
change System. C. A. W. Holtman, 





No. 1,238,799.—Connector for Armored 
Cable. 


Stockholm, Sweden. Arrangement of 
automatic selective switching means. 

1,239,012. Electrolytic Cell. N. V. 
Hybinette, Christiania, Norway. For 
depositing copper from sulfate solutions. 

1,239,037. Advertising-Machine. H. E. 
Phelps, B. T. Kirk and J. Comstock, 
Rifle, Colo. Electrically illuminated 
changeable signs. 

1,239,038. een eireet- Lane De. 
vice. <A. S. Powell, New York, N. Y. 
Manner of supporting shade and dif- 
fusing bowl. 

1,239,048 and 1,239,049. Railway Signa! 
System. P. J. Simmen, Indianapolis, Ind. 
Signals on vehicle are operated through 
third rail. 

1,239,054. Electric Push-Button. W. 
Sparks, assignor to Sparks, Withington 
Co. Structural details. 

1,239,056. Electric Motor. W. Sparks, 
assignor to Sparks-Withington Co. Re- 
lates to brush holders. 

1,239,057. Bearing for Shafts. w. 
Sparks, assignor to Sparks-Withington 
Co. For use in motor operated horns. 

1,239,062. Locking-Switch. P. c. 
Thoner, Everett, Mass. Pole operated, 
latched knife switch. 

1,239,078. Flash-Light. B. Benedict, 
assignor to Beacon Miniature Electric 
Co., Inc., New York, N. Y. Pocket struc- 
ture like watch. 


1.239,093. Traffic-Directing Signal for 
Vehicles. C. G. Ette, St. Louis, Mo. 
Interiorly illuminated, rotatable’ sign 
cylinder. 


1,239,097. Telephone System. G. Grabe, 
assienor to Siemens & Halske, A. G. 
Berlin, Germany. Automatic system for 
ordinary and preferred service lines. 

1.239,108. Cable-Hanoer. J. Kennedv, 
assignor to Clements Co., N. Y.. N. Y. 
For suspending cable from messenger. 

1,239,114. Circuit- Breaker. F. r 
Kroger, assignor to S. M. Kintner & H. 
M. Barrett, receiver for National Elec- 
tric Signaling Co., Pittsburgh. Pa. Struc- 
ture of electromagnetic switch. 

1,239,121. Spark-Plug for Explosive- 
Engines. M. T. Minogue, Phila., Pa. 
Details of construction. 

1,239,140. Fire-Alarm Apparatus. A. 
Torchio, Oyster Bay, N. Y. Structure 
of fuse controlled circuit closer. 

1,239,141. Electric Sigaling Apoaratus. 

. S&S. Tucker, Boston, Mass, assignor 
one-half to FE. P. Severance. Brockton, 
Mass. Selective, code signal transmit- 
ter. 


1,239,142. Cross-Arm. E. C. Van Diest 
assignor to Associated Engineers (o’ 
Built up of angle metal. 7 

1,239,145. X-Ray Apparatus. ja 
Wantz, assignor to Victor Electric Corp., 
Chicago, Ill. Means for supporting and 
manipulating X-Ray apparatus. 

1,239,146. X-Ray Tabie. J. B. Wantz 
assignor to Victor Electric Corp. Strue- 
tural detalis. j 

1,239,182. Mounting-Shell for incan. 
descent Electric Lamps. E. W. Henger 
assignor to Waterbury Mfg. Co., Water. 
bury, Conn. Mounting fixture for stand- 
ard lamp sockets. 

1,239,199. Switch-Lock, B. H. Me- 
Neil, Chicago, Ill. Requires certain relg- 
tive positions of contact disks to estab- 
lish connections. 

1,239,205. Telephone-Exchange Sys. 
tem. T. E. Meyer, assignor to Automatic 


Electric Co. Automatic, party-line sys- 
tem. 

1,239,207 Automatic Telephone Sys. 
tem. G Mueller, assignor to Kellogg 


Switchboard & Supply Co., Chicago, Ii. 
Structure and arrangement of line ge- 
lectors. 

1,239,214 and 1,239,215. 
nace. B. F. Price, assignor to Electro 
Metallurgical Co., New York, N. Y. First 
patent: hearth structure. Second pat- 
ent: details of flexible electrode connec- 
tion. 

1,239,219. Motor-Vehicle. G. B. Rid- 
ley, San Francisco, Cal.  Inter-relation 
of motor controller and friction brake. 

1,239,236. Electric-Circuit Closer for 
Automobiles. .G. F. Voight, San Fran- 
cisco, Cal. For mounting on steering 
wheel of automobile. 

1,239,243. Hole-Piug for Junction- 
Boxes and Similar Structures. ‘ 
Wuensch, assignor to Frank Adam Elec- 
be Co., St. Louis, Mo. Structural de- 
tails. 

1,239,249. Rectifier for Alternating Cur- 
rents. E. C. Ballman, Kirkwood, Mo. 
Arrangement comprising a magnetic vi- 
brator. 

1,239,257. 


Electric Fur. 


Electrically-Heated Seam- 
Rubber. E. Chandler, assignor to 
Boston Last Co., Boston, Mass. For 
smoothing boot and shoe parts. 
1,239,258. Automatic Switching Device. 
R. V. Cheatham, and E. 8. Olmsted, as- 
signors to Cheatham Electric Switching 
Device Co., Louisville, Ky. Trolley con- 


trolled. 
1,239,275. Control-Switch for Electric 
Lamps. E. Keen, assignor to y 


Dunham, New York, Y. Two-push- 
button snap switch. 

1,239,292. Safety-Lock for Switch Plugs 
or Keys of Motor-Vehicles. R. L. Mun- 
dell, Albion, Iowa. Coil box switch lock. 

1,239,317. Lamp-Socket. G. B. Thom- 
as, assignor to Bryant Electric Co., 
Bridgeport, Conn. Of the Edi-Swan 
type. 

1,239,320. Apparatus for Detecting 
Subaqueous Sounds. F. Van Esbroeck, 
assignor to E. M. Cranston, Southsea, 
England, and A. Paull, Kingswood, Eng- 
land. Submerged air chamber acts on 
microphone. 

1,239,322. Electric Thermal Cut-Out 
Device. L. Vecchio, Albany, N. Y. Struc- 
ture of fuse plug. 

239,325. Electric Water-Heater. E. 
C. Webster, assignor one-half to H. 
Gruenhagen, Oakland, Cal. Mounting 
and insulating in tubular structure, of 
electrodes for passing current through 


water. 

1,239,335. Automatic Stop for Talking 
Machines. L. R. Armitage, East Orange, 
N. Y. Detailed arrangement for con- 
trolling driving motor circuit by tone 
arm. 

1,239,339. Maximum Demand Indicator. 
J. T. Beechlyn, assignor to General Elec- 
tric Co. A member intermittently turned 
to maximum demand position by a watt 
hour meter is prevented from return te 
initial position on cessation of current. 

1,239,344. Electrical Gun. L. M. Bow- 
man and W. A. Smith, Tulsa, Okla. 
Electrical apparatus in stock for igniting 
explosive is controlled by trigger. 

1,239,357. Relay. H. D. Currier and L. 
Ericson, assignors to Kellogg Switch- 
board & Supply Co. Structure of device 
for telephone lines. 

1,239,381. Signaling System. J. © 
Francis, assignor to Samson Electric ©. 
Has a general alarm circuit, an auxiliary 
signaling circuit and a control circuit. 

239,383. Fire and Rain Alarm. 
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Gebhard, Rochester, N. Y..  Destructible 
means holds contacts apart. 

1,239,413. Incandescent Lamp. G. M. 
J Mackay, assignor to General Electric 
Co. Form and suspension of filament. 

1,239,420. Battery- Element Puller. M. 
Melia, assignor to Commercial Truck Co. 
of America, Philadelphia, Pa. For re- 
moving plates from storage cells. 

1,239,443. Apparatus for Electrolytic 
Deposition. F. L. Antisell, Perth Amboy, 
N. J. Special anode structure. 

1,239,450. Electric Alarm. J. Ban- 
neyer, Chicago, Ill, Signal for indicating 
heate bearings. 

1,239,464. Section-Switch. H.W. Davis, 
Swissvale, Pa., asisgnor one-half to W. 
Cc. Frost, East Pittsburgh, Pa. For in- 
sertion in trolley line. 

1,239,477. Mode of Protecting Storage 
Structures from Lightning. J. M. Gor- 
don, ireka, Kans. For use on portable 
stora: té 3 
1,239,493. “Desk or Table Lamp. G. 
Lampert, New York, N. . Standing 
lamp comprising mirror movable into 

t of cavity in base. 

507. Electric Clock. E. Kling- 

Philadelphia, Pa. Structure hav- 
julses imparted to the pendlum by 
lectromagnet. 

1,512, Accumulator Cell. kL. J. 
assignor to Vesta Accumulator 
‘hicago, Ill. Manner of spacing and 
ing the plates. 
515. Machine for Ozonizing Air. 
erson, Newark, N. J. Manner of 
lating and mixing the air. 

239,530. Electrolytic Apparatus. H. 
iver, West Orange, N. J. Manner 
plying diluent to the electrolyte. 

,239,531. Connector. J. F. Smart, as- 
signor to Landers, Frary & Clark, New 
Britain, Conn. Manner of securing flex- 
ible conductors to a divided plug casing. 

1,239,541. Variable-Speed Transmission 
Mechanisms for Automobiles. ws wee 
Thomas, Brooklyn, N. Y. Electromag- 
netically controlled planetary gear sys- 


tem. 

1,239,556. Lighting-Fixture. G. M. 
Beardslee, assignor to Beardslee Chan- 
deller Mfg. Co. Socket inclosing struc- 
ture for supporting a shade and light 
diffusing bowl. 

1,239,569, Electrically-Controlled Re- 
leasing Means. J. P. Crandall, Buffalo, 
N. Y. Electromagnetically operated. 

1,239,587. Measured-Service Telephone 
System. R. C. Gifford, assignor to Auto- 
matic Electric Co., Chicago, Ill. Details 
of call registering apparatus. 

1,239,588. Rectifier for Alternating 
Electric Currents. C. Gilbert, Bridgeport, 
Ohio, and E. J. Ornold, Wheeling, W. 
Va., assignors of one-third to R. Stal- 
maker, Wheeling, W. Va. Commutating 
apparatus. : 

1,239,592. System of Multiple Control. 
J. H. Hammond, Jr., Gloucester, Mass. 
on No t control is effected by wireless im- 
pulses 

1,239,594. Heat-Regulator. L. H. Har- 
low, assignor to Minneapolis Heat Regu- 
lator Co., Minneapolis, Minn. Ther- 
petatte control of alternating current 
eater 

1,239,602, Alarm Device for Motor-Ve- 
hicles. B. F. Johnston, assignor one-half 
to W. B. Mowbray, Ogden, Utah. Con- 
trolling switch mounted on steering shaft 
and operated thereby. 

wg 189 ,607. Telephonic Paging System. 

A. Kurman, assignor to International 
Calis; 1one Corp., New York, N. Y. Ar- 
range ment of loud speaking stations and 
central transmitting station. 

1,239,609. Electric Control Apparatus 
for Musical Instruments. B. Little, 
Indian apolis, Ind. Arrangements for il- 
luminating the instruments and playing 

from one keyboard. 

1,239,647. Ventilating System for Car- 
Motors. W. E. Ver Planck, assignor to 
General Electric Co., Schenectady, N. Y. 
Motor driven by gasoline engine through 
gener;tor has ventilating air circulated 

| it by suction through carbureter. 

35,654, Electrical Apparatus. R. B. 

ison, assignor to Allis-Chalmers 

ce ‘o., Milwaukee, Wis. Relates to 

ventilation of coils and cores of dynamo 
electric machines. 

1,239,672. Signal Device for Speed In- 
dicators, H. Dahl, Wilmersdorf, Berlin, 
Germany. Speed indicated by change in 
color and variation in intensity of light. 

1,239,673. Blast Device for Shoe-Pol- 
ishing Machines. G. E. delos Monteros, 
E ‘0, Tex. Motor driving polisher 
also drives fan directing blast on shoe. 

1,239,697. Electric Connection for Auto- 
mobile Lamps. J. Kearby and 4 
Robinson, Mineral Wells, Tex. Insulat- 
ae plug for mounting lamps in head- 

ts 

1,239,702, Telephone for Long Dis- 
tances or for Deaf Persons. R. Lagus, 
Abo, Finland, Russia. Means for render- 
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ing a telephone applicable for varying 
distances. 

,239,710. Electrical System of Dis- 
tribution. A. McGary, assignor to Gould 
Coupler Co. Generator and battery car 
lighting system. 

1,239,718. Cover-Locking Means. C. D. 
Platt, Bridgeport, Conn. For sheet metal 
switch box 

1,239 720. Carbon-Feeding Mechanism. 
W. G. Preddey, San Francisco, Cal. For 


are lamps. 

1,239,723. Submarine’ Boat, E. B. 

Reilly, assignor four-fifths to H. R. 
Has an elec- 


Young, Atlantic City, N. J. 


trolysis device connected with the com- 
bustion chamber of the boiler. 
Separable ‘gy and 


1,239,731. 
Polarity Attachment-Plug “ oen- 
berg, assignor to Majestic Electric De- 
velopment Co. Details of construction. 

1,239,759. Automatic Electric-Arc-Con- 
trol Mechanism. H. M. Baker, Jr., as- 
signor to A. Treadwell, Jr., Brooklyn, N. 

Gearing for operating elecrodes by 
hand. 

1,239,761. Alternating-Current Motor. 
A. C. Bell and T. R. Bell, Westfield, N. J. 
In starting, special structure short cir- 
cuits commutator and starting is as- 
sisted by a light squirrel cage. 

1,239,772. Electric Regulation. J. L. 
Creveling, assignor to Safety Car Heat- 
ing & Lighting Co. Generator and bat- 
tery car lighting system. 

1,239,777. Starting and ope Sy2- 
tem. J. B. Entz, assignor to E. 


No. 1,239,038.—Semi-Indirect Fixture. 


Thurston, trustee, Cleveland, Ohio. For 
automobiles. 

,239,790. Combination-Lock for Elec- 
tric Circuits. J. Hendrickson, Wol- 
laston, Mass. Contacts controlled by re- 
movable key; for preventing tampering 
wtih autombiles. 

1,239,795. Protective Device. E. O. E. 
Klipphahn, Dobbins, Cal. For opening 
the circuit on unbalanced conditions in 
the field. 

1,239,810. Arc-Lamp Electrode. W. R. 
Mott, assignor to National Carbon Co., 
Ine. Contains lithopone, fluorids and a 
precipitate of barium sulfate and zinc 
sulfid. 

1,239,822. Process for the Manufacture 
of Aromatic Amino-Oxy-Compounds. A. 
Piguet, E. Steinbuch and R. Stocker, as- 
signors to Society of Chemical Industry 
in Basle, Basel, Switzerland. By elec- 
trolytic reduction of aromatic nitro com- 
pounds in acid. 

1,239,830. Circuit-Closer. C. Sheldon, 
Saratoga Springs, N. Y. Structural de- 

7. & 


tails. 

1,239,831. Wireless Telegraphy. 
Simpson, Seattle, Wash. Special trans- 
mitting arrangement including a three 
pole rectifier. 

1,239,832. Traffic-Directing Signaling 
Device. Cc. A. Singer, assignor to Singer 
Auto Traffic Signal Co., St. Louis, Mo. 
Electrically actuated and illuminated. 

1,239,833. Multiple Switch. C. A. Sin- 
ger, assignor to Singer Auto Traffic Sig- 
nal Co. Structural details. 

1,239,835. Storage Battery and Method 
of Making Same. . L. Smith, Everett, 
Mass. Manner of mounting cells in bat- 
tery boxes. 

,239,837. Universal Control-Handle. L. 
B. "Sperry, assignor to Sperry Gyroscope 
Co., Brooklyn, N. Y. Control device for 
aeroplanes for governing tilting of the 
plane 
1,239,840. Control System for Electric 
sabhare. N. W. Storer, assignor to West- 
inghouse Electric & Mfg. Co. For rail- 
ways; if master gwitch controlling re- 
sistor switches, is moved backward a 
certain distance, the line switch opens. 

1,239,841. Mercury Rectifier Distribut- 
ing System. N. W. Stores, assignor to 


535 
Westinghouse Electric & Mfg. Co. For 
electric railway systems. 

,852. Receiver of Electrical iIm- 
pulses. 4 Vreeland, assignor to 
Vreeland Apparatus Co., Inc., New York, 
N. Wireless receiver for sustained 
high frequency signal impulses. 

1,239,876. Electric Fuse. G. A. Burn- 
ham, Saugus, Mass. Formed of a 
plurality of fuse strips, some acting as 
short circuits for others and some as 
= outs. 

1,239,887. Fire-Alarm Signal-Box.  F. 
Ww. Cole, Newton Highlands, Mass. De- 
tails of transmitter. 

1,239,890. Telephone-Stand. B. S. Cut- 
ler, assignor to Cutier Desk Co., Buffalo, 
N. Y. Engages with the base of a desk 
instrument. 

1,239,896, Transformer. Cc. Le G. 
Forescue, assignor to Westinghouse 
Electric & Mfg: Co. Arrangement com- 
prising a double-anode vapor converter. 

1,239,902. Insulator. W. T. Goddard, 
Hamilton, Ontario, Canada. Manner of 
nag a conducting cap to an insulat- 
ing p 

7,239, 934. Indicator for Vehicles. W. 
A. Miller, Los Angeles, Cal. Direction 
indicator having electric lamps on ex- 
tensible arms. 

1,239,949, Controlling Apparatus for 
Automobiles. J. H. Pace, Mansfield, Ga. 
Ignition circuit is opened by mechanism 
for holding clutch release pedal de- 
pressed. 

1,239,979. Alternating-Current Motor. 
C. P. Steinmetz, assignor to General 
Electric Co. Single phase. 

1,240,018. Alternating-Current Motor. 
S. R. Bergman, assignor to General Elec- 
tric Co. Structure of secondary member 
of induction motor. 

1,240,024. Automobile-Signal. Ss L. 
Carpenter, assignor one-half to L. Kar- 
pen, New Rochelle, N. Y. Direction in- 


dicator. 
1,240,049. Fire-Alarm. Cc. J. Jenne, 
San Francisco, Cal. Circuit of alarm is 


controlled by Bourdon tube in a sprinkler 


system. 

1,240,067. Insulator and Cut-Out 
Switch. H. L. Lowe, assignor to Clinton 
Switch Co., Clinton, Ind. For insertion 
in a trolley line. 

1,240,075. Signal Apparatus. E. Mayer 
and W. M. Correll, Ashland, Nebr. Elec- 
tromagnetic apparatus selectively con- 
trols audible signals of different pitch. 

1,240,076. Grid for ogg et -Plates. 
S. Mears, Arkansas City, an Strue. 
tural details. 





Patents Expired. 
llowing United States +. a 
patents ™xpired on September 18, 1917 

657,908. Speed Regulator for Dynames. 
P. W. Alexander, Tifton, Ga. 

657,910. Metallic Cement for Electric- 
conductor Joints. W. F. Barber, Wilkes- 
Barre, Pa 

657,911. 
als From Ores by Electricity. 
ton, Boston, Mass. 

657,283. Electric Meter. J. Harris, Lynn, 
Mass. 

657,984. Electric Measuring Instrument. 
J. Harris, Lynn, Mass. 

658,012. Dynamo-electric Machine. M. 
H. Hurrell, Wimbledon. England. 

658,018. Coin-controlled X-ray Appa- 
ratus. F. Neugebauer, New York, N. Y. 

658,022. Maximum-electrical-current In- 
dicator and Recorder. E. C. Rimington, 
London, England. 

658,064. Switch for Alternating Cur- 
rents. B. Hopkinson, London, England. 

658,075. Electric-railway System. W. 
Robinson, Boston, Mass. 

658,100. Armature for Multopolar Dy- 
namos. J. J. Wood, Fort Wayne, Ind. 

658,117. Automatic Maximum-speed 
Governor for Electrically Propelled Ve- 
hicles. H. F. Parshall, London, England. 

658.192. Electric Conductor. F. C. Sut- 
ter. Pittsburgh, Fa. 

658,225. Circuit Cyategiier. Cc. C. Web- 

V. Cheval 


ster. Asbury Park, N. . 
658.‘35. Secondary Battery. 
and J. Lindeman, Brussels, Belgium. 
658,237. Electrical Warp Stopmotion for 
Looms. . Coldwell and C. G. Gildard, 
Pall River, Mass. : 
8. Motor-vehicle. C. J. Coleman, 
Automatic Feed-water Regu- 
JI. Coleman. Chicago, 4 
Trolley. W. A. Daggett, Vine- 


J. M. 


The 


Apparatus for Separating Met- 
G. D. Bur- 


Signal. Sailer, Janes- 
8. 

Electric Gas-lighter. H. de 
Thiersant and J. Norballe, London, 
Englend. 

ow" £01. Telephone Relay. W. G. Urm- 
New Brunswick, N. J. 
5688. 315. Blectric Furnace. A. H. Cowles, 
Cleveland, O. 
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A Boston banker who has _ intimate CONSUMERS POWER COMPANY. COFPER MARKET. 
knowledge of street railway aftairs in 1917 1916 Duri th R k 
Massachusetts says: ““The street railway . = © 20e a6 oan uring e past week copper sales 
crisis in the east is very real and very ae BEORS, wcesccccces $ 443,626 $ 363,295 have been active, although market a: 
urgent. In this state it is rapidly ap- Bek ee ceccse roy Hl 204,588 .auons remain at aoout z4/ to 27.75 cents 
proaching a stage of financial breakdown salance after charges 108,698 ‘i 103,112 for lake and 26.50 to 27 for electrolytic, 
The street railways of Massachusetts Seven months gross.. 3,199,885 2,622,193 wew York sales during the last ten days 
have today reached the point where fur- Net after taxes...... 1,677,151 1,679,618 to aomestic consumers amounted to 30,- 
ther growth is impossible. Capital for Balance after charges 924,946 973,406 000,000 pounds, mostly for October deliy- 
their sustenance and expansion will not DAYTON POWER & LIGHT COMPANY. ery. Recent meetings of the Purchasing 


Committee of the War Industries Board 


~d by 


concern capital is on a strike. The Dayton Power & Light Company, Dayton, copper producers and dealers, and ar 
Ss, an an- 


only thing which will end the strike and hi — 018 - 
bring capital back to street railway in- ; ane eae July 31, 1917, nouncement — Hh price at which the 
vestments is gi: ing the properties back Assets— 1917. 1916. porn he germ ws uy copper is antici- 
to the managers whom the ——— Property invest- og * any fe A aout between 22.50 
nave ceetes te run Se 7s Se SE ascosens $11,996,366.26 $10,473,244.62 and 26 conts ia predicted. The Govera- 
under an, unwise aysiem of state regula security ‘invest: a ef 

a a a e the wrinade ee 2,500.00 2,500.00 P suse a 
properties: “This is the nub of the whole construction fa. gsa/ose‘ee 1,250;000.00 HS, And, those supplies must, be Ob 
increases in fares are needed. But even if Current assets. 248,417.31 "2a1: 070. 67 der a comma: ndeering order wherein the 
fares were to be raised to 10 cents, capi- Nominal assets. .6:054.00 4,094.22 Government will pay a price considered 
tal weuld not pour into these properties SUPPly accts... 166,077.57 83,224.55 fair. One essential kept in view is that 
intii the right of the real managers to erepees accts.. 110,134.60 114,495.91 the price shall not be so low as to have 
manage was assured beyond question.” Suspense accts. 1,408.12 1,506.26 the effect of restricting production. 

The California Railroad Commission has eee $13,128,998.70 $12,170,166.51 an aanen ‘ont cau pp ey i 
authorized the Yosemite Power Mates cm Liabilities— pave Common = ante many nee 
et oo tne Sierra XP gaan 000 te «Funded debt. ..$ 4,879,000.00 $ 4,899,000.00 after having been closed down by strikes 

sone Ace oe gy Bn nay, i lis. Current  liabili- since August 24; and the International 
Sriuuticn of prapetty ane wiiity businens SOOD a cecens nes 890,511.33 183,206.01 smelter, at Miami, Arizona, has again 
heen Be the Ps Srange division, The Acctued liabili- c ¥ _ blown in its furnaces to handle the con- 
property consists of a water right on the _tieS ....+-+ees 208,432.95 186,011.06 centrates of the Inspiration and Miami 
Tuolumne River near Indian Bar, a Coupons and 2 ar . mills at that place. The strike of em- 
water conduit 17 miles long, and a 900- div. matured. 6,054.00 4,094.50 ployes of the United States mines and 
kilowatt hydro-electric pliant at La Reserves ...... 468,882.24 308,134.20 smelter at Kennett, Cal., has been set- 
Grange, a transmission and distribution C4Pital stock — in ~~ tled aud operations have been resumed. 
system. and the electric lighting and in- preferred .... 2,962,500.00 2,962,500.00 The fact that copper production for the 

. } = Capital stock — last half of this year may be 150,000,000 


common ..... 3,053,000.00 3,053,000.00 to 200.000.000 pounds less than that for 


Cc ty. ays re pe a A 

‘= "takes Grave Giese Baleds. enw DUTGOUB cc ccscscces 660,618.18 574,220.74 the first six months, makes a situation 

nO LARS ROE EEORES Saawey, Cher- — around which centers the problem of 
ating between Cleveland and Toledo, has ee ee $13,128,998.70 $12,170,166.51 price-fixing. 











out ef coal and will have to suspend 
ch vp a. ey —- WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF L 
steam roads will be ordered to divert ING ELECTRICAL COMPANIES. 
enough coal to supply the electric line. Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
Che Public Service Commission of : Lae Div. rate. Bid 
Pennsylvania has granted the qpemnemme Public Utilities— 
@ subsid- Adirendack Electric Power of Glens Falls, common............ ive 16 























































Lizght Company of Pittsburgh, 
iary of Philadelphia Company, permission Adirondack Electric Power of Glens Falis, preferred........... 6 68 
to issue $3,271,250 securities to provide for American Gas & Electric of New York, common........... 10+extra 112 
existing ot ligations and extensions. American Gas & Electric of a a geen nes hetee8eedekawes 6 46 
The Newport News & amp Rail- American Light & Traction of New York, common.............. ee 277 
w a Gas fi Rlectrie , —, _ American Light & Traction of New York, preferred............. 6 105 
notice of increese in its capitalization American Power & Light of New York, common............-... 4 60 
from $2,375,000 to $4,000,000 to provide for American Power & Light of New York, BUOTETTER, ce ccns ovcscens 6 82% 
extensions and improvements. American Public Utilities of Grand Rapids, common.......... oe ee 28 
Northwestern Electric Company, San American Public Utilities of Grand Rapids, eer ee 6 63 | 
Francisco, has declared quarterly dividend American Telephone & Telegraph of New BONO ciredvsvsecceses ow 114% 
No. 10, of $1.50 per share payable Oct. 1 ..\merican Water Works & Elec. of New Yo rk, COGBUBOM . «oo 0 ec 0% +: 6% 
on preferred shares outstanding as of American Water Works & Elec. of New York, particip..... 7 17 
record September 23 heing at rate of ¢ American W ater Works & Elec. of New York, first pr eferred. es a 
per cent. This company, besides having a a i po A ee te etme Sele Dah ein hess ae Nea ars ite : 24 = 
number of power stations in California, Chelan -—- — or N Be Y -- y mee ng “opieekeeis patentee: fle t 243 
has a hydroelectric plant on White Sal- Cation ome of Per York » an PelgeeoeheSieswendesignws +ex ra “33% 
mon Riv a Washington, from which its Gemmmnonwenlth, Edison of Chicago Rear i < ener poeta 8 116% 
Ore. it egy a Ee Comm, Fower, Railway & Light of Jackson, common........... 4 47 
by station in sub-ba sement of Pittock Comm. Power, Railway & Light of Jackson, oo | ere 6 75 
Block. Portland. = —— a F Nae ea | aw yom. eae seme Featinw dedi ree = 
The Waat Bind . ——— be ‘ederal Ligh raction of Ne ork, preferred....... cotaaeade - 45 
net he West End Street Railway Company  filinois Northern Utilities of Dixon ............+sseeseeees sesses 6 77 
Merrill Oldham & Co. an issue of $500 000 Middle West Utilities of Chicago, CRIN «nid ca < dn ees 2+2 extra 37% 
7% 30-year bonds This is the second is- Middle W est Utilities of Chicago, Ns 6.06 04d ecrigcverite = 6 68 
sue of 7% securities to ke sold by the road Northern States Power of Chicago, common...........++.+++. i 7 82 
within ‘a few weeks. it having previously Northern States Power of Chicago, preferred...........+-++-.-- 7 96% 
lisposed of $1,581,000 three-year 7% notes Pacific Gas & Electric of San Francisco, common...........- sve ) 51% 
to Lee Higginson & Co . Pacific Gas & Electric of San Francisco, POTETTOR . 2.0002 sccccee 6 87 
Utilities Securities Corporation declared Fublic Service of Northern Illinois, Chicago, ee eee 7 85% 
the revular quarterly dividend of 1% % on Fublic Service of Northern Illinois, Chicago, preferred.......... 6 9¢ 
ro preferred stock “payable September 27 Republic Railway & Light of Youngstown, common..........-... 4 31 
to stock of record September 17 Republic Railway & Light of Y oungstown, preferred............ 6 63 
Southwestern Cities Electric Company Standard Gas & Electric of Chicago, coimmon.........-.-++-.+. p o 
has declared the regular quarterly divi- Standard Gas & Electric of Chicago, pfeferred.............. ke 6 33 
dend of 1%; % on the preferred stock, pay- Tennessee Railway, Light & Power of Chattanooga, common.... os 4 
abie Oc tober 1 to stock of record Sep- Tennessee Railway, Light & Power of Chattanooga, preferred... 6 5 
tember 15 "United Light & Railwaye of Grand Rapids, preferred.......-. Te koe. 
‘arclina Power & Light Company de- — 5 LAWays OF “stan 8, . -iairende 7 ° 
we ( 7- F Western Power of San Francisco, cOMMON..........++-++44+- eee 12 
auaed regular auarterly dividend of 14% em a ~ - . = + 
on the preferred stock, payable October 1 «ed ee } A a — veteectwiuss ¥edeshacd mn. 33% 
ce atecl of vecesd Bentemmer 1. estern nicn elegraph Of N@W YOPK ....cccccscccccsscscvecs xtrz 89% 
Asheville Power & Light Company de- Industrials— 2 
eclared regular quarterly dividend of 14% Electric Storage of Philadelphia, common ..............+++. ove 4 57 
on the preferred stock, payable October 1 General Electric of Schenectady ............ PSs ee vven as ownadua 8 138% 
to stock of record September 15 National Carbon of Cleveland, common coh owe ah a Sy Se sushi 8 a 
Utah Gas & Coke Companv declared National Carbon of Cleveland, preferred............ wed 1308% 
evular cuarterly dividend of 1%% on the Westinghouse Electric & Mfg. of Pittsburgh, common. Seda --Fextra, 44% 
preferred stock, pavable October 1 to Westinghouse Electric & Mfg. of Pittsburgh, preferred...... vee 60 
stock of record September 20. *Last sale. 
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